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qq- q^q n]q &2.q, H 'tqq q^M 

q-q*n &^qq. qqq>4 v % 7 ^ qq- q^r^q-qn q#qq. q-qq 4 

q-q qavqjis qal^ aq-s qqq/i qqq q-nq- sfe q4°l SHHI^- s.^91 q-^q q-f-q 

qq o>± qq=q g^qq-. n ojqq qq 7j-xi 7\ siqnf q-qq ^o] j= 7 \x]s. 4 °a^ qq-. 

3WI, q-q#q Wjqq-. q^ aqqq-5i qqqqji qqqqq q^q qqqq q-^q q 
«M qq 4^ 4>q qqq °]*P\ qq-qqq q-qq. sq qqq qqqq q-qqqq. q 

q-q - 2 -qqqq q-qq^i qqq q qqq 7iqs qqqq qt- qqq-q qq q-qq qq 
Apj-qqoi qq qqqq. qqq q-^q qteq qqqq qqqW q-ji, qi- qiqqqji q 
qq^s q-qq q-qq ^qq. ^qq qqq qqqq q qq qq qqq qqq f^q-q gqi q 
qq qqq qqqq. 



91 o]«fl-& 441^ 4-4 $£ ^71^1- 71^144 -§-&£ 4£ 911 = ^r 4 !- 'SHHl tl^ll- 

444: ^P\ ^444- 4, 4*114 444 - «fll 44H 44: 144: a^ji &oi -g -^4 ^]-g- 
4 tKM 44444 44 -S-44 -2-44 444 4 -g-«fe Tfl 4411- 44^-3- 44 4H iL4 

444 i^44 444 . 


4 HAhg- 4^44 44 44 j73l«M 44 44 444 444 44 4 ^-g-i f^l-ir 4^ 4 
444144. ZLH]JI 4*34414 444- xlSLf- nfl, Sj-Tgs-ol ^ ^44441 7 \t\ JL Q 

Til 4414 4^1 ^44 414141 444 4144144. 0 M:4 ^444 4-g-ofl h£oi 44 441 
1 141 ^ 1^0] %-g- 4^4 4^. 1444144. 

4441 414 AlTgU^Ai £ S4& $14 AS *1444 ^4 44 14 ^14 441 4 

14 Hlt^. 
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A 

HAhg X|£A|b B.7\\ ##4 4#°^ HlA^o| *!££ Aj^0j| S ^ 2ib 

LH§4 ^Ai°| 4 'EM a|£ 0]| ^gth A^M xlIgs^Llch 



44 12^ 

H4A14 7H^ #Sf, 
44 44 S4 ## 


4 44, 2009 44 h-^44011 444 h^4S4 o|4, 44 

444 4*11 tm, 444 S*4I 44 ^ 4S, S4 4S°I °|n|, 4 
44^^21, JH4A14 444 24 x|£ *11424 *1 |A|S^l|4. 


A 


1.44 ^44 €44 g 44 


4* 24* WS 2i*«7i 34 1443 33* 

3 la IS 4fl# *3* *!*37|| 4*1 ±W 
4*1 S* 7]37l ¥l*||*) Sae*(NCTM, 1989). 
134*27|S3e(NCTM)4 44)3) ** 4£S 4 
4)3) 7)*)* 32, 44)* *4 7K1SI 41* *1*3, 
4*1 aa 43* 31* 4 323, 4*ias S|A) 
2*3 4 4*1 as 44* 4 333 3*4 1 

* *2, ± - ** 44) 2 ** *3 S33t|| “Me 4 
a* 31*3 f)3 *33 IS* *1 *“»t1I 31* 

1* 24*2 33(1989,2000). 

a* -femes) 4*e 2*ei“M4 7i*ia 
s, «e -ae* own, *)*2i 31* 4*ias 
es*3 *m*4 *** earn, *1*3 “M ne 
43* 4112s 7)2*2 eiias *mefe 41 
e 32* laa* 11*2 a*. 212 4e 33* 
2*3 m 4*1 7H>ae 33, 4eia 7)2* ei 
ia 43 *111 **e eat ee* «i*e 344 a 
e*2i i*ia *** fie taeas 4*4 *# 

23)21 £*1“J **3 7]47) Elfe 23)5)2 7|**2 
a*<2*ee7i*4, 2oii). 

“Me 44) 2*1 *214 -* 2*21 *4)3)2 

^Tiisie a*. 21* *e 2*3* 43 *e a°i * 
32) tall 1*3 «Hf4 lf-214 tel, *2 2*3. 
7^31* t 43 “we 2 2* *3) o| *** 411 
“i7i 343 ag et*2) *33* *1*14 fM 
s*. 2t°«2 33 3-swms *231 4* 2*01 
12**4 sj^ofl #3*- Ait* 7)2) a* 510m 3 

4 25)4 *3 “)ea “13 3 *3 4«M 33 las 

* 1213 3*4 ae* t 4 323, tee) 4* 


2** 711**71 ee 344 see 4* 2*e sa 
-9* 4412S 41*4 344 3*4 7H)“M2 3 

es*. 

S3las 4* 2* 33 3*7)33 4* a*l 
*e°a 33 a“HS. 3*3,4*3 m 3 S“ll* 
7)232, “Mt *3** *3*“l 3tt 4 512* 
*2 4* 2*2) *s, e* S S3 ** 3334 S 
“1 t-asien *33*. 


01 S3 aots 

4*4 441* 4)$5|4 *s)3as 44 

*4 33* 4** e**4, “14* 333 a** ± 
^7) t*. “133 4*3 44 *34 333 43* 4 
ee 3*3 St ae** a**2 e*(^)4 *, 

1998). 

>< 2S3 

4*3 *4*1*1 a| 2* 3*3, 3S34 4** “) 
#*** a 7|4* 43*4 t43 ai“|*. 4*3 
*4* **H *3*41*3 32°»2 4*3 tt3 
* 34* 4 $I7)| s)3, teens “|« *33 *2 
*43 3 3*as 4*ea 4 St| **, 

■ zias 

4*31* A)*s)4 33* *4«M 4*3 3*“1* 
a)3. S3, 33 44 24 *4*3 **s *31*3 
3“I* £3*34 4*“l*. 4* *** 4*3 43 
S e*e £3 434 7)33 33“1* 3a# 3*3 
see 23*2 “ie*4 e a4 <*nw*4 n a* 
*4*. 


■ 433 

4*3 *431*1 43 3** 44 334 *43 a 
i“13, “N m 3*3 343 33 44 241*3 
4*1 3*31*2 2434 3“I3. “14 4*3 44 4 
*4 4*3 3*4*442 33 43“I3. 

SMS 

4*3 “l“13*e 7|)t4 43a) 33* 33 t* 
*Sas* 2 34 t*7| *e*3. 433 *3 3* 
4 43*2. a 13* 43**3 4*)* *4 3*31 
34*23 *4 tee 43 3* 4* *** 4*11 4 
3*4*442 33 43“!*. 

3*33 **e h)* sea ** 4*4 SS3.4 
33, *33 43 24 33 43* S°l 7)4*2 514 
234332 * 4 S*. 3* *3 4* 2**|* *4 
*7)2 33, 431 ei3 3<9 331* 4^* *4 

*4 3* 43“l* “143 43* 43*1 *4 433 
3 SS3**4*7H 32. “1334333 3124 S 
34*31* t|3“| 33 43“|* 31* 331* 3* 
31 S* 41*3 33 7,133* “13*1 3 133 
aa *ae a±“l*. * *“|7| “133 32* 434 
133 43 7^*4 313 7|fe *13* a 43* * 
**1 *3*3 *333 13* 7)3* 4 33 *4 4 

2* 2i7| t*. 


02 as ‘ J 

m 24*23* 344123 4*27)2 S14 
*3* *“|7l S4*2 3*. 313 “13443* 3 
*4“1* 3443 4* 1“1 *2 2*3* 42*s)3 
33 332* 4*3 * S“l 43* S4*2 **. * 
e* 144*31* 4*2 “1*31* *314* 34* 
313aa 4*3 *4* 4 34 *37) 2*3 S3 


Sa*. 313 4** 13a las *4144 3* 
*23*45) t“l *1 243* *3 *“1*2 3* 
1*. a** “1*1 •*41'2| * “I* 34* *3 * 
2 ** 433** 141 aa 31**3. *3 4* 
2*43 “M* *4 2*3*2 *2 2*9) 43“I 
421*31 4*3 3*. 7)1 4* 2*3 *34 43 
33* *2. 7|s] ae* *3* *3 *24 22, 7) 
1 2*3 *34 43 #* 7FP7|4 *fe 133 2 * 
412) “)“)* 4*3, *2 243 43 7|* *44 * 
“14 43* *27) a* l“l*. *e* *1* 7)2 3 
43 7)i#43 31* 14133 43 4*43 “I 
** 33 'i** 43*7) 33 33 is* 2A|*2 
7)14 B)a*3 43 al 4* 4**3 *13 13 

* *4 eiees. t4i3 *43 £***“) * 1 
“I*. 

a* *l*“| 33 *143 4*°1* 3*43 a 
1* as 4a aa* «**aa a • 44 *134 
133 133 3*3 “Ml 3***2 * 4 Sana. 
133 *3 1*3 a*“| * 4 aa* *3 3*3 7) 
41* S3 ¥4133 2*“| *a*a 13* 44 
a*. “I* 14 3“13* 4* 2*3 e*4 * 3“1 
aa 123 *“1*2 ea*. 


03 see 7)*i a sms 

*23* *¥1*4 4*4 *7«*a *3* 4*3 
333 33* S3 *2S«| 4*3 4*1 7|* a -3 

mi* a*2 see 4 a* **, e* 123 3*3 

7HS34 7|*“1* £43 3*3 3 *1 *4 7)2* 
11*3 ee. 431 433 233 ta* 3113 
34* *4*3 4*11 *13 313* 443 4* 
4*34 *443 147)33 a* 4 34 “b**¥“l 
“Me 3*4 *l*a **5) a* 4 34 “HI** 
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m, oi#^ uhs, 

*! H4A1 LHg Alt A| 

A^M Ai|A|u^L|4 


A|£Ofl 4 Si^ A|£ H4 ■ ^Aho| oo| Si 

*Wi H^°KOi|A|), JHZW LHg°| 5^4 £A|| # 0 | 




L^4 *|£ =S 


zi44go|| gAis cHSS°| a|s =-s» SE+S ^s 
*l|A|g^sM4. 



CH9S°I AlEOil 5<lO|Ai ^o| tH 0^ # A® # jz^ 4§ 
Oil SAIS LHgS -M3§KS£L|CL 


n4 ■ si#s| 7H9 


BE4 ?®sioi 44 6,^4 si^si vmm n 

A|S|SIhM4. 


EJS2I ^hA|« X|JZ Tim 


SE+S4 ±0SS S4A1 ^4, A|E LHS, h^43 

oil SAIS §0|4 7 Is ## £M| aois 4 

as gs|s|«HM4. 


e^ 2 | o|#*j HH3 


9S2| o |#4 hh 34 o|#o| ^se|o| 4 4444 

mm ^ss^M4. 


mm 514 ■ 4# araertow) 


4 44 *|A|o|| sHSShb S4 ■ 4s 4SE® oils 


a||a|5|«^l|c|. 


















































































44H A £9 9#* tfHJTfl 4* 4= me 
4 9* *#44 ^el«H ** S* » 4= SI 
tell, °I4 tfte te#te 4)94 mW 'S 

44 4= 94. °i tfs^Mte 999 7 »<a, 99 AMs) 

£944. 994 9-iM 444 4£94. 


as 4=5 

99# 444 44|2S as*f2 44 
4 As. I ), e, «, hU). c, <z f- 
i»>i4»s4a4. 


«MM 929 44 4M 5!-& *94 
4 7l.££a994=94. 
st 99°l 54 44 5* w 4= 44. 



«4942994 4*4*9a» 

99 Jp A(-0]0| a® «*m 7| 

*4*44 449*94. 


*49 9tM WISH 2419. 9419. 
0(4)94 4544 44# 94= 99. 
H 4942««s a«9 ¥ 999 2 
4)99 9999 994= 99. 



Alls 9S goi 21 7|S 

• StK**. set) 

•SifTtS. element) 

• ffl 40|0)nB<Venn diagram) 
•54)91$*^, empty set) 
•aSA, b&B, 0, n(A) 


39 *7| 

4141 "USE 92141 9?M 99 9 44 9 
si 95 99te 4 |t||49h9'9 *944 

(http: //www.wtf ,org)4H »Jo|| * 5(9. 
a 441 9SE21 499 9«£21 7(te 59 
* sflflESt 999 999 4s*te 9719 *91 
9 4 (http: //www.kukkiwon.or.kr)°ll9 
94**94. 


2HS 9= 

ffi 4194 S±s| s# 0|8H«t9l 94. 

® 994 Si 90|2| 37JS 7|a e. e* A|#8|0| 49 
* 4= 991 94. 

® as# Si4#a, sMAia. a 4oiomass 49 
a 4- 991 S4. 

® #999 *# 0ISH92 999 Si9 >114=* 9# 4= 9 
91 94. 


24= ■ 2f#99 #99 

1.4=44 9*5«94s| 999 947) 4 ** 99*1 
941 94. 

2. 92499, 294iAia, *999. *99 a *99 
24= • «t# 99914 4449 4 = 94 . 


94* 9S9 om 

9S SH • £A|S a|SS *0)S 7®0I| 44 S#8H f£ 
S9 4194 S22| S# #711 94fe 3J0I4. 

1.4994. 99. ## 

2. 7t4, **«£. #4 

3. 4944 5442 94*tte 7 |$o| 4= 7 | 9§4| 
47|7t 59 44-b A3 4499 99 4= 94. 


1.99# i?H9 4. 8)9S*2| **M4 H8J0|afe *!* 
9 9o|S £8)9=1, 99o| 1 4- Site S8J8 =l 94)o| 
S 290| BS90) 9# 8)7|| 94. 

2.4194 S24te SOI# u#fioL| o|5)s|X| 419# 494 

fc 7|a { Jfe E8J=|A| 8m°S£ 99 0| 7|£§ A|# 

4*1 S)£4 *s|fi4. 


SB#* API8KH 


SA® gefio] X1E ^S.m *IW8|«S 
M^L 


4:BS a IE =s 


AW*jO|Il ^|WO| x| £ s S s xi|A|S|- 


SB#2| ^ 


SB#2| 4a#S4 ^BS2| x|E LHSS xi|A|S|- 


H4= ■ 8|##fi| oojW 


±B#2| A|E0|| °!CHAi Mgsi °o|5H0t m A®# 


SB|S^L|Dh 



s.^011 BE42I 


m -agara^Mth 


AHS gm 7 IS 


^BffloilAl AHS hH°7i| a e^4§o|| SA|@ gcH£| 
7IS# *HA|5KJ£L|CL 


MmvwimE&m 

E^4St^l A1IAIS E+S2I ^ 7IS Si 4 h , S, al" 4 

Xl|A|S^L|Ch 
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EH 

O S-Sts Da* 44'i§ q «a-» 

4444 4 a) x 44HI 4# 44 y, z 
44^34514. 

• «±4«M4 2344514 aa* 44 
44 ana « ««•«! $%-?} °W4. i 
«2#°l ttS-S- 444 2?i* 444 
4 ^H°l 4«H5 23445) °-S 1+ 

4v« 34=44444*4214. 

32435)21 434 3tt2J 4 «24 

j t»oi- 44*1-71 444 s«u, 43 
4 42f- 24 4347| 3-442 43 
34343442144 3»i4. 
234*15)21 334 aasi 443 -as 
=4 7|a« °1444 ate 3a* ^Tfl 

aaa 4 2144 a«w, 334 4 aa 

4 a Ttl^g 4447| 45)44 3°I4. 
© *fl! 4°1°W3I4 UV E A] gog L+E)->a a 
A4 343 3332s 3*1334 34 
43. a JjLg334 S“s M-e+ytc+. 

»I1 42# ?tsM V*a|44X| 
3t2HS 32* ?43 4= 21=4 «2 4 
<>Wtf3*¥si4eW4. 


3 

sai as* B! 4oicHzia°s L(E»a 4 a»i m 



v/nm/a 

a qoiotaa© aiVenn. J.; 1834-1923)01 18804J0II nE| 
SS '3*114 fea|2| 2*1*1 • ^51*1 asm S*|0|(On the 

Propositions and ReasoningsWI *IS2£ 2JII3KH A(@ 
s|7| 43*134. 


as s n olasi ass a asas 4414101 aa ah>m s 
sa ea?i as sons a aas as aeia. gg°i aa7i 
as miMfe a*«*i spii nsssm aas 433394. 

B? **2| o|sn 

as Sa.Ail S|«o| 5fS3a Sfc 4* 4S2) 711-MI a 

ois°£«i sea®, seas. saaai °i°® oish^ti 

*134 aoicj. 

1.82) 444 1, 2, 4. 8°|HS 44°14 4 32) 4 7) 
=#3*4434. 

2.4444 1. 2, 3, 4. -S 43*1 SiHS -3347) 
4 4=# 2^ 3* 44 34. 

3.1M4 44 -844 &2 hs 4344 4 7)2# 3 

f 4M. 

?2|| 44 844 221 uH4=s+ 333 32|s <8451 
34s 41344 3434. 



A|2«l 7|37| 

*« sai saaai sow as was as*) 
Tii oiotism 214*1 33471 «a aoin-. 

■on aa (ois «27f o°j aa»u 
a 0s «27> *m-a at- 
^A) aa (0)2) «22j Tll^a io| 2 
aisj 71144001.4. 


sai aaaoiAi aaoi asss ^naei 011 
s *5ioi aas soia oishsmi as. 

SOU 44» am 2(4- aj-44 

U^ol. 240). S*|, 27|, V47|, A|4| 

21- £o| M-S'J 4= 21=1. E S2l am a 

(AW. "II. a. -g. «-7|. 2®All 

21- a°l *+«« 4= 214. ae)4 

(aW, a^^W S4 ^4fe ^ 0 | cts 

hs *m 4 <hai Agzia 4= 84. 


o -saas 7iis 014 { )si ^o| i+m 4 °i ai 

a as-aa asa^siAife 0 as *14^4.04 

aeli 44 M 4s°s 4°l(pi)4a «a| »a 
4aa°l42 8144. 

9 aa-42) ®±2l 7«44 4444 7|2,.(7l)4 
number of -4# 7|3.S|-4 S°I4. 


1.7|S 04 'SAI Ml 4444 7|a **(ii 'S(o)0| 
0W4(/)'a SS510I S1S2144 tfOl 2144. «M 4« 
soi 7ia 0s 04 sssioi A|g*i4 344 aasa 


4 

sai sas Si2| 7H4S ?a 4 S14I S4. 
soil (1I«(4)=2 

(2) m(B)=6 

(3) »(C)=U 
(4im(D)=0 


4451ES AIESW. 

2.(0)S 0# sas 71AI4 aaoias «((ol)=io|x|e( 
»(0)=o4 SS814 3?7( 214. 421A1 4S4 H0| 
0, (0), (0)S B! 40|o|a«S 0|g*|O| 4402, a 
sas 7H-rS ?8H ■ 4- aas AIEB4. 

(1)4=0 (#)4=(0) (ffl) 4=10) 

0 0 © 

=o»(0)=o =>»((o))=i o«((0))=i 


AHei ^ 7 1 Ifn 


ah^ %y\s.\ lhs-chi \m -ms* «iai 

5^L|Ch 


9? 0|sH 


ifi 1 9#e| xhAi|Sh # o* xi|A|s^L|rh 




S4A10II X1IAIS LHSS fH-Msm, MDf AWlsh 
*S* 5S21hMcl 


t:|E 


LHS A|£ A| ™s§( M# ^gom 7|so(| CHS!- *g 

* fl|A|sra#M^. 


971 


49AI-, A M ^ 46f * m 97| A^S X(|A|S^ 

*L|Hh 


Aii-i tm 


S4Ai S^OII °!b ^Al|o| ftxil o| E QJ x|£ 
XWI9 #0» A1|A|5^L|CK 


^rS! m\ 


HWI°I ftxil o|a^ Oj|A| goj-a X(|A| 

5^L|rh 


EHEtfii SI9 lhs sal 


2S0IM uHS lhss ag ■ §B|s|«^L|r|. 


meffl s?i- s«i 


□l°S|0|| CUBS g7^ £Xi|o| X|£ PJ 
*0» X1|A|5^L|L|. 


*bia 


ass 4^, iw, *s, h , 011*, ^s, h , * m, 

gA^ #o| 0|0f7» A7HS|«^L|CK 
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^■■§4 OlO>7|f- 

7.1-7171- 7]7H 

°\ 3 - $ 0 ] JjL*JO]*l ^CV^C)-^ 

~L <*]-§- nlHPl o]± igg. o] =-7] °VJL, 
HL J. <”-§- «■ ^ ^ °l-&#t t- 2 

7-1" AlTVSHol: 5jO|C|-. 

A]7jo. OJ7J17]- O]f- -g^- 

7]c)-3i^7i $oq*h 


-#*isp>i «4^1 ^°P1 - 



m 
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ii. 2009 7H§ n^ 4 §oii urn o|5h 

13 

III. HZW°| 7H^ ^ 

27 

iv. sfli sHs 

32 

v. ^m\ S7F°i 

37 

VI. 4S°I —1 □ 1 

50 

vii. ^m\ §7^ 

55 

VIII. Hzm =m 

62 

IX. 22 x|£ 71|S!°1 

64 

X. 4 h H 

65 

















T 4^1 

i. \ ~i 

ha#4 

I i4 0 A] 

1 S-LL- 0 

1 #1 J#a-1 

1 7s 1 1 

1 

1 


#4 a## 2iAfl7] 4# 4##4 41414 

4 la 44 4211- 444 44# 0 M #41 a#4 

444 44 71=71 444 !a44(NCTM, 1989). 
44#4a4^44(NCTM)# 444 44 #aa 4 
44 44# la, 44# 44 444 44# 4444, 
#41 aa 44# 444 4 ia4, #4iaa 44 
a#4 4 la, #41 aa 444 4 14# 444 4 
4 #4 4 • 4# 44 a## #4 1441 144 4 
a# 44471 44 444 44# 4^ #411 4414 
44 a#4a 44(1989, 2000). 


a## 14471 44 444 444 44 a#4 la 
4# ##iaa 4444 444 14# 4111a 4 
#44. 

144 aa 44 5 L# 44 4 # 7 l #4 44 a#4 
#1 aa 44 a<H, 1 # 1 , 444 7 \*\ 4 444# 
4^44 444 44## 41#4 444 # la# 
4ii 44 5144 4a, Ml# 4 44 ## 4444 4 
4 #a44a 4444. 


a# 44444 #44 a#4-W# 7144 oj l 
4. #4, 11# 414a, 4#4 ^-g. ^tj-^aa 
4444 4444 #4# 4=4, 111# 44 7>i 
441# #4iaa 4a4a 44iaa 144# #4 
4 4a# laa# #44a $14. ala4# 414 
a^l 44 444 144 41, #144 xj-al, 44 
11 441 41 #44 Mia# 44# 4#4 M144 a 
4#4 1411 44# 44 #a#aa #44 44 
a44 a#ll 441 A&A 44 a4#a 7144a 
#4(5144471#4, 2011). 


414 #4 a#4 lai# 44 5!#l 444a 
#444 #4. a#4 #4 a#44 #1 #41°1 4 



§4 £0^ 


#44 #4# 4444 41#°111 #liaa 4# 
44 444 #4# 4444, 4-E-4 444 aMM a 
7fl7l- #4, 444 #44 #4 444 444 #44 4 
11 444 44 a### a44a l#^! 4, 

1998). 


■ OHglAH 
m s o 

#44 4#M14 4a°l 444, #14# #44 4 
#4#4 a 7]## ^44 aa44. #44 

4## #4# 44## 144 4aofla #44 114 
# 4#4 # 11 44. I44as on- 4-44 4a 
4#1 4 l#aa #441 # 11 14. 


14 lai 444 1## 1#4# 14, 4a a## 
#M14# 1 #4 444- a 51# #40] 4-W-4 *#4 
471 1#1 a# 44#4 #4M1# 4444# 44 
&4. alia 41 4#!!# 4a<M14 #4 a#4 
#a44# 4441 4M14 44# 44 1# 444. 4 

# 52]i 4Ml 44a 44 4 #4 #44 44 laa 

# 4a44 44# 4414 1 # lai, 444 #4 


#14 

#4414 4#4# 14# 4#44 #44 4144 
41, 11, 14 ## a# 4a#4 44a 4M144 
44# a#44# #444. #4- 4-^4- f-44 ^4 
4 414 a# #4# 444 14-44 la# 444 
all a#4a 414# Ml a# 4111# 4 51# 
##4. 


1 □ 


































4^-a} IHiHlA-j ^ sj^aj a 

3°H °H tfltb Tfl^aj bb^b ^ 34 3 .^- ^Hfa] 
4*11 W>M3 3^S]br b^l^b. 0 ]tt 4*b3 4 

€4 4«H ^ ^4- 341 if§m. 

qjUj-AH 

4^3 oj-oiqojq- 7^3 ^ 4 - 7 ^ ^H> 

5b=]AS^ 3 34 ^71- g^gx} ^ AV^- 

4- 433-3, 3. Ian- ^A|?j -g-Aj-fV Cf^ AV^on 

343 -jixb gM3- 43 33 4«b 3 -h4 431 4 

31^4^3^3 4333. 

Al^l-X] oi^tb y b# 3^3 33 334 314, 4 
34, 3 V 34 43 34 44 434 S3 4443 44 
344343 1- ^ 34. ofl-t 43 44 3434 44 
344 ^ 2 p§, 43] Sfll^ Al*g ^M. S^A] m 
44 34 343 43 w 433 44 433 

°j 314444431 33 , 3314333 31 A4 4 

441414 AfAloj O^Tg 344 iflXfl-gr 314 

33 11 433-7] l§fl 44111 o|3flA]^ nfl l^a] 

AS 1A1 A333-. 3 ^>}y} 331 3S4 434 

1313 431 4 -n wa 7 b 4 3-444 a 4311 i 
^*1 Wi 1333 7^4- 4 331 34 4 

A! £-±?} S3. 


333 431 3314 ias 34 444 314 
3b 3711 tn- 3 $ 0 ] sxj S3 433^ 33 

m. ^33- 343 i44's ojni^ si i 

3 33 434143 444 AS 34333, 33 43 
^34-3 3-33 34 s 34 ]a]s 3 -s s4S 4 a] 3 
433311 4 «H S3. 7b^ 43 ^33 441 ^afl 
3131 t}R AbS) S^S AlAl-g. ^afl X j £ s ^ 7b 

^ SSb^l X1A13 |^| 7b^7lt- s-bbr 3 3 

^-Aj o| ojo^ 3. ^cb'S, S[3 3-Sr^l ^Xfl 7bxl c| 

° 1 A J- ^1 1^7b S4- ^^>14. nbebA-l #^ 4 - Ab3 \+ 
4^1 7l3#^Sl 7HA>2b bb^r bb^bfb ^711 Aj-^-mnb c>b 
M5b ^ 4 1 "## ^°J«b7l gl«ll oj5] Absi- SAb«b3 
7b^4- His«b^ 3bl ^§4- ^§b °1 

4 §bbr 2b 7 ^bxl3 3-g-X^o} H^^oll itbAl^ob 4 5 } 

°14. 

atb «MS-i- 0 l °M ai^^ei 4«b°m 3b«b ^°H 4i 

14- ^°i ^3 $b3Ab ^^ajAS 3 • Allofl^ 

^511 Oj Xl^ofl °b2] 4 ^ &3AS, 

X^oj al<y AlUjoll A-g-ol a ^ Obi^. <^51 7b 

l?73-§- <*o] ^3 Aj-HflOl J/ 0 . 0 I ^A-ts tb^bl- TC 
°l s b £4 £H°M ^«b 33b^l «b33 C] Ojnl 
gb3 ilAtb ^°l2b3 Sb38M\ 


7hx| 5! Ajn|^ 



AIS.A1 

Boo 


^-3°llAi 4f-]Al3 x^al-3 4VAJ1-S «b°^ t 1 ^ 

Dfl^sb ^>7111-ASM-l §5bai 7bxi XI 


^*1 3^1-57oilAi Hfl-fbr a^A^I ^SbAxbS 
#°flAi Aolxl ^brCb3 ?bcb. n)al«-37l^ Xj] 

°A^n ^3b ^°1 «b3 3-g-°ll a] 3AA1SH 
^ TllAVAxb #al^ # ^ol A^7lxl g>br^b3 ?Vcb. u* 
HbAl ^Aj-X^ojlA -1 ^V3 °l 7 0 H|Al nbflbl 
ai^aiAS 3^711 l--§-^ v ^ gibr ^3ll7b 3CbXl ^rxl 


DlA^3 A^lA ^ 3X4 ^bH, ^1 13^11 9\t}o] 
1t«bc 7l#olLb A^ofl «l*b^ tb ab^ Ab3# 
^^«b7ll ?b4. 3bb<gl $3^ Ifl3^3b 

HV33 ^--g-§b°b °J ^-^ 2 b ^HMl- ^tb ^-Sb 
-g-l-^te ^3^51 ab47b^>c»l 3^ ^ $iA ob#rb-§-°l 
°bM5b iflcHr «b 7 3#3 34«1 3^ ^ 9JA ^bl-^b-S- 





























°1 l-°i 51##, ## ### ### # 

#51# «fe <WiS. =L ### 7\X 11- ## 

## # 51#. #tt ### #####1 nii^i ##1 

# ## ^^H### ## ### ### <>] = 7l^l 

### rfl4>2|- ### # 51#. ## fit# ## 

# #S# ### «fl## ### ##3 7>^1, ## m# 
5] ### 4 . 31# ###3 #51## fill# #-§-## 

# ### #3# ### ##3# #### 

#h# #ji##. 

## ##°1]# ¥33 ### ## 3# ## 33#- 

##1 ## #§-# ° ^ 7]^o]igA-j£ H### ## 

### #3517}!- £#3 ## 33#. ### ## H 
## ^#°1|7|| # 3## vfl-g-oi #3513 ^# 

3 3# l-S# gin# 3.%°} #3# ### l## # 
#3#3 #33 =L?]3L 33 5131 3#3£# -§# 3 
3 ### 33#. ##3 °-S 3## #3# # 

Tfl^-i-Til^jl, #S###5l.£S3# o^l #?g# 
## 3 Slrq-. ## S# JL#°1 ne^o] ##£ 

#3 At## #3 Aj-2|-g- ##3; £## ##fiLSAl zi 

#3# 3^3# #^3, ##3 7]X-| ##Al ### 7] 


##s ## 33 333 ##3^S 333# ## 7 1 
—7l #3 3## #Ol#_ 

1 # ### 7t=3# ## 3## ### ifl-§-<>l o] 
fit# #3# ## #A o Hg. fit ### 1#1 Afl^- 

3 ^7l 3#3#. ### 5>#3 i#### 3# ## 
3 #### £ #1# # 513# Hi## 33 • Aj-5] • 
## # a)] ### ## ## ### ##3# #3 • a 
1 ## #M 3# 3# 33 SEl-ja- #3351 

#3 o]^ ^ Sfe 51# itt # 

«]-# #7-111- <^Bl 7}xl l#al ^ Ol^ ^M#7ll 

#All t%^2) Al^ll 712JL, # fiifitoll 11 1 

^ 1A-11 0^171 ^t#2l «al2t fi]A-l 

^ °lSfl^# 71=71 fil«ll 1- 1 

51#. #, i##2l ## #nfl, HAt# ##, 

## ##, #7H1 ## #^1-. ?d# ##1# A!)Al|_ 7> 
### it# 21 # 1 ##ft a### ## 

#C, S ol§ll#7l #SflAl HI HflU lol#(l^l^ 
#, 2012 ). 
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II. 2009 544! ofl 4# #44 H#4! o] o|s|] 


2009! 121 231H ##1 till 44 

20114 8191, 2009 ?M 514473011 4# ‘444 5i 
444 ° 11441 4 #Jtl!4. l 514414 20134 

41 llofl ^-§-EjZL u°4, 11 44 7H1 4 

44 , 411 7 o v 3i4- 44 441 41 (mathematical 
process)! 41, 51441 411 41 4 4141, 4514 

1#5 ifl-g- IsMl 14 441 4144 444 44. 

4SI 7|M gg 

15# 444 51441 °ll 14 #44-9-5 2009 7143 
51441 441 4411 44451 1# 444 51441 
1 4414 444 4 44 15# 51441111, 4 
a, 14 44 1444 1 41444. 44 11 41 
41 -Q-414 11 141 45i -9.4! 41 411 5i 
441 4! 1 5144 £1 441 71-44514 11 4 
4 514 4^4 144 7fl444 411 #44 1, 

441 444 4445171- 4414 4514 514411 
#-9. 7H4 4414. 

7K 44 jus! lH4°| 120 % S 4 

2009 7 ]\ 7 § 51441 441 ‘51441 41 • 4! 1 
41 4-9- 44 44 4 2007 7fl^ 51441 ^ll 44 4 
44 51447^ n 2009 7)43 544734 44 444 
51441411 44 20 % 141 411 4 4 44 4 
44 4511 41, 41 • 5i7> • 4#s_l 4# 4 1-911 
44 4517)- X141 o_^ 514(4)4 20 % 11 m°M 
141- 4441 414 4 !# 1 !4(5L#44l# 
4, 2009). 2009 7^ 514473 #4414 4 5L445 
51441111 7]#4 7fl4t !# 411° 1171-41 
514 111 1141144 4l7> 5)44 144 4 
51, 5144 51441 7fl4 7i 4^ 51441 41 20 %1 


411 14114 41 14 44444(441, 
2010). 4, 714 4! 141- 4!H 514 411 44 
41 51447354 20 % l£ 4444511*1451 ^i 
14 44 444 144-9-Sl 541 44 514 514 
414 444554 444. 

Lh 41! 41! SSOll am 44! 5|S 

(D44! 4141 !□! 

2009 ?M 514414 44 444 5144147-11 
441 4114 441 411# 4144 41°fl7i 44 
451441! 4! 4!# 44111- 15# mw 

4111- 44451114 4144 414 1144. 1 
44 441 4114 47S41 441 11 144 44 
441 114 7)144111S71, 41-11 47^01 
4141 11 55517J1E, ^ #4 #4 44 444 
114. 

14 41 441 41 A 34 14471 II734 #! 
4734°I 73^41 #14 4111 1111 45L xkii 
441 41114 71-B-f-Tii a44 4 !# #111- 

3:73 1 #!oi: 44. oi! 44 44°ll7-l 47341 

441 44451 44 # 473 on a-) 4 x 11011 t)!! si!, 
71-514 4411711 447^ 21-xii sfl^on cfl 4 714734 
41 #4 44 73-1x31 445 44741 Til 1 

414. 

44 2009 ah 514473011 43 444 514473011 
7i! 441 44734 45L 4#ll7ll #41 4!734_ 
1141 4411 , 44714 441 ##4 #4# 4# 
41 l#l 1141^4 4114 4!#5 #4 • ! 
1 • 444 # 4731171 41 731 44445144. 54 
451 #4# -fsfl 7 i 444 41734- 444 4011^ 4 
11 ! 71-514 411 # 111 4734 #44555. 17 > 
#4455 S44# #155 473 -x^oi: 4 4014 


11. 2009 7HS cc|# 4414 n^iFg°| o |sH 13 


















( 2 ) §13 §33 —|□ | si is 
2009 7fl3 4.§§33 uj-f §12)- a-gp^ollA-] nv 

1§ 113 3-3’§ 13- ‘S^t, si §3 m-g- 331 

71 n§ 113 m °ms i§i§ w =l 

3s nB|tV §13 §7|m mi 1 H ^A> 4 - o] 
*HlS §7))^ SflllS 37)§§1§ cfloflAi f^s) 

31 1§ §§)§ 3311. §7) ^A) 113 13’ 
§ lU# 113 IH 13m 111 311S t=H9= 

1 ^ 0 \] X \ §7)11- 5))H Hfl l-7§5)-S)0)0l: 

1§ 113 133 7)11 3313, 113 §7)1 4)) 
1, 113 §§, 113 31Sf’ §m 13 MS 7 } 
3§7))3§s 331^1. 

^7)7) 113 §7)1 4fl§’§ 113 §7)11 §7)13 

Ho))A) ZL 4W 1137) 313 33 IS 31 11 
3 7))3, 13, 33 13 3333- 33m liss § 
3-3 t# s M 3113 13-33 3 -si 

3-311U11313311. 113 §§’§ 113 
113111 H 33 SS si 111 H3 3 1 
13 13331 33,is 13 3§3§s 3=3 3 
1 §33 Is 3-34- 1U1§ 31 3311 s 3 s 
‘113 31MT1113 33331U1H11 
3 si 111 113 is ills 11131 3§ 1 
311U1§ 31331KNCTM, 2000 ). 

2009 7)) 3 m3 3111 111 m3 3 13 
313m lisi, IS, W, SI • 1111 , 3 
7 }’ §3 l§s 1333 31 1 so))t) §7))a)§s 1 
11311131 3 §§ 111 71 1 * 1 ( 1 )is 7)) 
333 31.11 113 13’3 13 13 ms 3 
31 113 §3111,11-3 1§, 113 3m 
§ §3113 11-1 m 3 311 313§s 7^3 
3 § H°ll. 2007 7i)3 m3! 1§ 13-3- s 
11313s. ‘§S 3 si • 11«<*M 113 § 
31 11, 113 11,113 33Sft W 31. 


iss) 11 s§ • Hi 3333 £M 1311 
s 11 3§ s§ 7 i 3 3 §, n §§§ §# § 3 - 3 - jl 
1133 1111 31333 3§ 31 7)§§i3§s 
1311. !U 11-3- s§3-33 13 ‘§S3- S 
1 • 11 11311 113 3-31 111 31 111 
3-33-13 333 SS 1 7)|a)§§ i§, 113 3 
3’3- 111 31 Hi-3 S3-33 311331 33§ 
St) °>§3§31-3 3§ 3-33 31s § § 3 
31, lull! 3133 s 31131 3 ss )3 1§1 
§1313 si Us 31. 

113 2009 7i)3 s§3-33l 1§ 11-3- s- 43-3 
313 § 1U 111 s§3-33 §S 1 s§ • 1! 
3-3313 333SS 3 )a)s) m 3§ §13 3*3’3 31 
HU si 13133 31 3§§ 7}X\jl n’3 3 
131 S133SS3 s§§ £3 1 §4 3-1313 1 
13 3-33- 111 3 HU 11 3133 s §3 
3 1131 is 31. Ills 2009 7 fl 3 m 3 11 
1§ 113- s§ 3-3§ 113 §31 31, 113 1 
§, 113 33M§m 11-3 33’ss Ills, 3 
1- 3 V 1 n 311§ 1 s§ • 113-3 §33, si 
s s§ • l§ H §3 13111. 

113 §7i) 31, 11-3 §§, 11-3 31§§3 
§3§ 11 11111. 


( 3 . i-i) nra°i Si si 1 » 



§tf3 #7i| 

oh 

E 



7 \. 

#4£J S7||o| sH^oil 

-sj Q o| 

Sl-OJ CE^. 

'10 

oT-J 

M 


^jafo|L|- Am 


»§3K>1 #71® 

mm 

~r 


oirl- 

aaH. 





L K 

#t§!2J Sg°s #7i| eni°| 

4§4 #4°| 

AH 


Dl^h A. 01 rL 

0 s aa 1 — 1. 





1 

#aii sHs 4§om £ti @ g 

711 7117® #44 

S71| 5 

m 


§ 01# 4 

°ir|- 

aa l -|. 




4. 

#71| 5t|7IO||A-1 wo a 

SS T|-g# 5jafg WH| S | 

■5(01 ah# 


S ^71| 4^0)1 Sjg| 

°lr|- 

aa 1, 
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7K J|4jOl| 571^01 

015 33^* 4 313. _ 

L-L £*3 0h0|c.|cHLh A£ 435 S*33 *g°s 354 
4 43. 

3. 443 *§o||A| 353H 4334 0K>I334 4M5 3 
A|S 434 4 43. 

443 3A|£# 

3. 4434 545 *543 433 34 # 433°^ 34 
SMI lESSte, 35 3 *# 0 |SHA|^ 4 43. 

3. 443 *5 goil 333 4434 535 35 3*4 4 
£*£ *53 5S55 43 SU, o|» #33 353 3 
35 3 43* 4 43. 

3. 35 A|*3 443 0^333 A|n 435 o|SHS& §3 
* 4 43. 


(3) *M2n\ £$1 H 45 

2009 ?M £545 554 4- • 554£ £545 

3434 4431 444 “JLlH ^ • ^3| ^2]A^ 
544£, 44 4 73-5 <33131- 445 f-4 4£ £54 
5 4^ • 554 5447) 444 4445 4 

544.”4£ 554£ 01^(4^41-7144, 2009). 

431 2007 ?M £545 313131715 41311 4a 
31 $14. 5, 4 44351 444 4 455 4445 3) 

4444 . 44 444314 nm°) 3144 t 455 

4414 444 1 Afl 444- 4 -o|a-] Ail4 44. 315 5 
4 £54£ 144351 244 4°H1 444 41-g-w £ 
54£ i~2445££ 35511 4oi4_ 

44431 £431 4# 44 4 444 4444 4$ 
4 44°14. 445-4)1- 4344 44 3 U J54 45 
554 444 4444 444. 447b 45 4*454 

4 44 445 44 4 44 445 445 5 $4, 4 
44 £4 4^54 71444 445 555££ 455 

5 54. 4 A 354 71-54 444 5 A 35 £444 l£ 
4 55 £45 445 5 5^4. 44 5454 4£ 
3144 445 5 $14. 


£ 45 444 44541317-15 454 £4717b P 
51 4 544 444. £4443171 444 444 4 

44 544£ 454 544££ aHa^i 31531 44 
4555 44 741 h 0 >«££ Appn^ $131 44. 31 
5 54 454£ 1444- 2443171 445 54 44 
545 £55£ 154351 454££ 554£5 4 
5 £4715 4 A 34 5 54. £4 55£351 454 5 

45 51431 4471 751 £2511 ^4 4 $14.1 
54 £ 471 - 71-4 155 44401 4 AJS .01 4 - 01^14 
5714 4 $14 444 £4714 54°! 715431 44. 

£44 4443131 454 4*H£ 554 3l7 0 i47l 
31531 4443114^47) 44715 454 55 7)4 
531 44 41 544 £4444 44. 

44, 555 44 444 44444 44 4431 
4431 444315 4755 44 54 4^ 4454 
45 45 75 454£ 47^54 4531 45 445 

5351 75 114-5431 5554 jg^ ^ 7 ) 

4444. 4471 47354 4531 444 544 75 
4 455 44 44° 1 44444 44. 

541, 455 444 444 4*515 45 

4 57 }- 7501 Unicoi: 15 «H)is] cj^sj. 

4 54! £444 455 °144£ 431 44 444 
4751- 4544444. 

314, £5454 44555. 473444s 445£ 
£4-7171- 4431 71544^1:45431 44 454 !£ 
44. 

44, 447355 44 £5 45 45 5 £5 • 45 
54 4 5714 44444 44. 


11. 2009 33 n^33oil iim 4*3 ia^Hgo| 013 15 





























02 


-iM 


4j, 44 44414 ^41 -1 j2 j- r^ ^V Ij7 )- i 

444. 


7k | ^ 31 £A1 ipil 

2009 7fl3 JL444H] 4= 44-4 51-0440] 5L4 
44 44 £4444 4 ^ jl444 ££ 4444 4* 
4, 44 £444414 ifta 14441444 f*k£ 
34444 4444 r 44j 51440] 4]444, 44 £ 



1. ^°t 

40! H44S 


444414 *44£ 144414 3444^1 4444 9 
7fl jn.440] ^440] 44. 41] 5L4444 44 4 
4’, 44 44, ‘4444’££44sH Si*4, 44 
444 £4 5444 67fl 44 44*£ r 441 j, r 44 
Ij, Wf^lj, r 444ij, r 444iij, r 7l44«] 
4j£ 4444 44 n 441 4^ 44ofl4 r 7 ,^ 4 



44 £-443 7144 4^44 44 5L444 ^ 
41411- 4s 44 £4444 444 4*4, 44 £4 
44 7144 97fl £444 44 4141* 44- 444 4 
4*£ 4444 44. 444 4 £444 ‘3. 1*4 


2007 7 M £4444 ‘1. 444 ‘2. 444 4 44 
4 444 4444 444* 44. 44 r 14j £44 
4 4*4 34, 41441 4444 41444 44 £-§4 
£4 44£4 £4 4*7> f-4, 444 44. 



[n=! n- 2 ] ianf=°l =s S! £?| ?g 


IB 





























































4. gg ?gs| SS 

2009 7M a# 4 l 4 4# 444 a##!# 47 
4 411 44 4&41#, 4 a#l 444- 4441 
## 4 £# 44a 444 44 444 ##41#1, 
###al 44 ‘4444 441 44 44# ‘444’ 


## 44444. 2009 41 £##14 4 # 444 
£# 4147-14 £4 4a# 4 a# 44 a##4 4 
4 444 444 ###4 441 41 «:## 4 44 4 
414 4#4 44 44 444a# 4 a 4 a 44 41# 
44. 


2007 7H§ £^4§ 2009 7H§ 5I§4§ 


£ 2 .|- ^AJ- 


£ 2 (- °j 7 h 



£ 2 f 


£ 2 f ^Ah 


^ ' 


O 




S7:h2.h Al 

^XH 
—i o 


1,# 


S§ 

5fH 

^XH 
—1 0 


if# 

§!#a #7^1 

oj-jn. 

S[-g- 2 |- S. 7 ^| 



7#!£ 


sfsa #711 

§*n tm 


7|8) 



#§# # 7 ^i 


7181- 


[agj n-3] 2009 7H§ in^4§oil 4 # 2^S°| g«g 


«M« im S4 

2009 41 £#414 44 444 £#41444 4 
a#l, 4441 444 44# l#l£^. tj-£ 44 
4144 441 4## 4441# s#ia£ 4444 
44 1##, 4 # 444 444 4 441 4# #44 
#145i4. #44 a#414 # 104 £4#4 44 
## 44 4## 4a#4a #4#4 4#4 44. 

7K i#4a 

(D44 44 

s#4a4 #4 44 44414 ?H # 44a# 4 
4# 4 #44 4a 471# Halloa 414 44# # 
4 4#4 44 4# 44°1 444 44 44 4 44 
## #4# 444 4# # # 44. a# 71-1441 
414 14# 444 # 444 4# 44444 ##4 
#44 444 444 4144# a444 ##4 # 4 
Til 4as4, 444 Til# 44414 7144# 4# #4 
# 114:24- 444. 


( 2 ) £§ 

2007 41 a#4l47j n^n 1 #1 ^4 
44 4# # all 4444a 1444 11# #4 
4 al 7 fl 4 # £ 44 # 44# 4444, 2009 41 
a#4141# all a# 44 4 ## 1## #4 
s 44 ai 1 £ #1 ££011 14 1144 441- 
4#4 4## 44 ### # 14 #44, 144## 
all 44 1 !#-§-444 H# 44444 . 44 
2007 7 fli all-144 #114 4 al 44 4 44 
1, 71-41 44 441 4### 44 #44## 4# 
4##4 41#1 n #£i mu 17^# #£4 
444. a ##4731 on 4^0111441 44 1 # 

## 4#1# 71-411 #4 444 #4 441 41 
7 J- 4447-1 4 =£ 401 1441 44 44 1 1 

14 51 # a! 4 141 114 51 # al 4 144 # 
44444 . 


11. 2009 7HS JH^TI^CHI im 4«ia ja^2Hgo| 0 |sH 17 























































(3) ^g 

*1 44* 44^4 1144 5isss, 

47344 4414 *734 Cfi-^-fr 44441 is *1 
4 44 «#* #44 11* is* 31 *2* *44. 
*73 4431714 414* *1 40] ^ 44014 

14 44* *S4£, *734 44ofl *2* *£* 4 
44. 14, *41, #4, ^44 11* 424 3] 444 
*£, *73 440114 44 *vt- 444714- 444 44 
44 444 444444 44 4 *414 47^4 <§a^ 

* 441 4V44 -f 44 4*s# 4534. £4 4 

s] 4 444- 4^431444 44 4°14 1444 44 
4 *44 44 444 44144 4444 44444. 

( 4 ) ^44 

2007 7H4 S*#*^*! 447^^11 ^ 24* 

*s 44 «fll 41, 44 44, 44 44, 431 #* 
£1444. 2009 4*3 £*#2 3171* ‘441 §M’4 
44 <444 444 41414 4H2 7334. *|£ ^ 

*4 ^t}- 77 L 3 I(- 2 22317-1 £=- X^Slo*): 24 * 2 

147i *31 sfl^’ *** 71124-71, 24 

44 ‘1Wss H 4534. 444 ** li¬ 

st 4 444 4444 44 44 471 #-*§- #44 
£ 1* «* 4 141- 444^71- 444. l# 4 4, 
1, 44 444 £ *££ 4 S47M 7fl3i44 4414 
4*4, 414-8: *4*4 44 444 4444 44 
4431 5i££S £**£3171* 44431#*£4 4 
4414’^-S oit #44*s4 4444 44444. 

( 5 ) 4*4 S3| 

4*4 #41 4441714 7pg- 4 444 *14- 4 n 
4,1-44 44 4** *4ss 4* f-^471, £#4 
£31 7^4 7H44-1344 144. *14- 4 nit 
4*4 4* 4 4* 43414 41 ^ 4 l^-g. £11 
4 44^4 #31 414 44 5131 414s# A M 4 
#444. s4 144 *4 4** £#*£4- *#£ 


414 4# *# 4 4*41*4 41341 #4£S 01 

# #445171, 4* 7H4 4 3111 *4 *-*14* *431 
71 7}#^45fe 7H44- £**£ 5-644*31 *44 
44. 

47J-SS £4472.31714 *£ 44 4-g-i: 7^444 
4*414. 

7|*°| “I*! qs) (3~4*ft33) 

7)q§°| £Sh 2t7j| A|*|| (3~4*f^3) 
m, * 3 <331 (5~6*h^3) 

^aio| ^ <M-*|| (5~6tft33), #5|££ *lf 0|^ 

414 <331 (5-6*^3), #*(££ AHSf 0|^ 

2H|°| <331 (5 -6*^3) 

3*1 #tf q £n|f3 #o| 7)0|°| 331 <331 

(5-65,33) 

4x|3l Si* it!* °|x|3l Si* £1 <331 

(5-65,33) 

S|3x(| *31 (5-65,33), -grills *lf o|* 

7fe* £SJ 'U ®t* <331 (5-6*33), 3*72£ <3|f 0 |* 
m?M 4 £i! <331 (5-6*33), #3££ *S o|* 

4. *#£ 

(D*4 24 
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S. i°J«b3., S--g-§b°b 7fl^Oj S-g-A^ 

IMI H 1°1 HJlSb^bi 5-b^rb(jL^-2b*b7l#4, 
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t^l #4# 444 ##** 444**4. #4 44 
4# 44# 44 444 43#4 °i4 t#4 #4# 
*44 ## 4 4# #4 t 11 7ii*44 444. 444 4 
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*# #44 444* a#4 4 444. 

444a #4*4 714 4444# 44 1#4 # 
44 4# 441 #a3 44 # 7 J-*44 444 #4* 
4# 4 V 44 4«ti ##41 444 #44 ##4 a## 
4 #t* 7 i- ## 4 . *4 2007 7fl3 5i##34 444 
#414- 444** 447b 4# #4## 4414* ‘4 
4 44’, 4#4’ # 44# 44 44* #4 444 
44** 4## 4*44 44# #, 4414** 4# 
4# 44444. 
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44, 3)431 4444 4* 44, 44 44 £! 44 
44 44 441- 414H 44 431 4147131 
4414444. 
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41117>14 444 ^ ^o] ^*>4 41’, 
44414 414’, 44414 4144 43)°] 3)4 
4££ 1^4. 114 44 44314 144 44, 
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£44 444 4!1444 4444 41414. 
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4 114 ‘x} 141# S2^ 1 4, [14 115} ‘444 
1, 414 144 144 ‘414 H, [2)14 -f 
4114 ‘414 HI 4## 4114 3.7}} ‘X} 
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r 444 44 j4 2007 7fl7g mo-^ojix-} [^i]oj 
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^|A|ffl|Ei* 0|g?h §2 £§2| 0|SH m\ 

(2)7|£ §J Aj^ 
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4 444 44 444 44 24# 444-71 441 42 
4444 7fl4, 44, 44# 4141425. 44144 44 
4 444 4 4# 42 4444. 

#1^44,4 4## 4444 414’, ‘44444 
4, ‘44^4^444-444^4444. 44-44 
tRF 4444# 44 44, #40} a}## 44 44 
4444 414#, ‘4444-44 4444# 4444 
44- 4444, 0 171-4444 47m4#, ‘4 4242 
444- 444’ 44414# 44242 44, 444# 
414. 
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4#°1I4 444 144 42 444- 4 ## 442s 
444114 144 m, 44, 44# 4141415 4 
44# 144 4-24, 444 A #i4, #4} §M4 ## 
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4 #44 H #4# 44 1411- 44415 414 
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14 4!!7mjAi#, 471-44 4441 A i# 471-4 
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• 0|x|“I§4jS| o|x|H4 

• 01 £| 7|X| UEgAj 

• Dial 7|X| “#AI 


• SS^lS 

. XlAiOl tdhAHAI 

—i t_!—1 oo—i 

Ego| m§Ai 

• S3 S3S 
•£SS 0|= 

• Jfi54|2| g« 
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q^’ojsfe 7latViq-311- q Slrq-. q 


?1 ^Al-^’4- 5LXfl q^ofl q^qxfq ajqq ht| 1 q 
= *1 $&. 


qqq# qq qqni qq 

qqq *)*\o] qqq qqofl sjqoj qqxHlTfl q^l 

4 sa^fe q«w #qqq &#q. q, q^qqq-t# 
qq°l q#qq ^MHl^-i qiq q^# f-«fl q 
#3 o^ qq=iq:n. ^qqji $^q, °iq# # q« 
#°1 qq qq# q#q^ H>oi^-oi o^«| 

3°1 0^4 zi-xf q#osq (^ 

q qq#> qqqq q# %m. qqq q^qqq °d 

q# qq &%■ qf-q°J H o V ^^ q 

q 7flavt 4 ^ qqq Tfloj-o^ 7^0] 

q qq sqq qqq;n °jq qqq. «q qs;q qq 
qqq« q#qqq-#q qq ?nraq 4 
q qqq qqH tflq qq^-qq qq^qq qq q 
m tfm qqqqq sq-q^q 7 ^-qq 4 

$4. 

‘4^4# 3. q ^ 7 } qqqq qqi- xiqzL 
q# «Ln> oj-qq- ‘^’oiq-^ -g-qs S3:qq qqq 

q# 4444 44q- W^. ^44 44 4444 
44 JLqqojji. sq 4 4SM44 qq 3 ,q #44 
qqq 7flqi qq qt- jnsjq qqq jLxflq ijqq 
qqqqq jLqqv sqq 7 |)qq ^qq = 0 ] «><gq 

144 iiqqji qq. qq?V iiq 444 sqaj 44 
qqq-sqqq qqqq qujq qqi^q 441 <qqq 

qq ‘^q, qqq qqqqq-l-q qqq qq q*M 
44 44 # 71 -Wn. aqq qqqs qq qq 44 
q ^qqq- ‘^q- qq\ 4qq ^q^q^q 7qq 

q# aj-qaj o.^ qqq-qq ^qq A>qq qqq 


^£^qq ^t[4 jh^-4s S!a|2| yg 

s^-q-^q qq^saiq qa^qq A -j 4 
q- JL-^-q] q^-q- ^ 9Ife -^sq> q 

#4 q-q. 

7K JUJihAicHl qaH §4J4 7H^qq ^a| ys 

^q^qq q^qoj -qvoj qqq X^q 
qqt q-^l-s qq^ qq qqq qqqq ^qq 
siq qiqq#°ii qq qqq qqq-q qq# ^ 

afls^ qqi- 3i*m q7fe qqq iq qq. o] 

qq qqq qq^ qq qs. qqq°j q# q qq- 
q qaf 44 sq-q-qq qq(a!)q qq. qqqq 

q qqq a>qq qq^ n qq qqs qjL qq^v 
aq-q-qq q^oflAi qqqqqqq ‘qqq^q’oj 

qq°nqq qqq qq°i qqq qq^q q 
qq qqq qq qqq’q qq°nqq qq 
qqq. 

qqq qq aqqq q^qqqq qq^q qq 
qqq qs qq qqqq q^q qqq 

q-Aj xKH qafl xj-^q c.^ qqqqq q-4^ qo] 

q, °iqq q^q q u 5 qqqi qq qqq qqqq 
qqq qas qq ^qqq qq aqqq Jiqqji 
siq q^q qqqqi q q 5iq. q-t qqqq q^ 
qqqq Afl^qqqo] 7 jqqsq qqq qqix]- ^a] 

qqq q 3 iqq. q^°l ±±s, ^q-qs. qq qq§- 
qqq q q $iq qq# qqq^q qq°i 
qqq q^-s q q sis# qq qqq q°iq. 
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4. jnmwoil Ss 4§4 ®a| SIS 

4s 44 4-44 514-11 4444 444jo^ 4 
4- 444 71-41- 4414- sl4 44431 441 
4 $14 fi=4?l, 473H s44 4441 

44114 1141 4°ls, HHi 111 44 4 

I Hs 1^114 HI 441 4°11. sf44 1 
S1H5L14 41444 141411414 111 
111,1 is 11°I l^^ll41 14 41 44 1 
41111111 si-111141141S4-11 
17311 414 447)-1114111. 11 4! s 
1441 1411 4111144 73-s 41°1 441 
4 $144-41- 73444 ^4|7> 1 441. 473-0} 
4141 sa> 4- 4-4 114114 Ai-014 73-^ xkg-^- 
41H444. 1, 517373 411 His 144 1 
14- issfl 4isl 14#s 141 414 11 4 

II 111 14 11 441 4 $14 jLl- 

1114144141 sili 41.114 11 4 
144 11 44 4 oll4 4 si sl47j- 473 530} 03 
1441. 

4. 51440)1 o| D | x|3f*j sh=o| ^j E | yg 

4414 114:11 144 71-H4 144 sl- 
114144 1 A 34 44 111 1141 sli 11 
1HHi 7344 is 03134 1^3oil 41144 
71-11 1114 s 11 iixi-14011 043 1 

4iss 41411 414 $4 HI 473144. 

4-4 44 S144 41 sl-m o^i 4*4 

4 4414 71-H fj^oj 1^301 si-11 h-H 

14 11 1 514-1 HI HI HI 1^4 5j.fi. 
11. 

oH 01 mi xi-ii H4 41441! l A 3i 
47]- 4441 is $114, oi^oi 451 141 mo] 
1. nf 14 H7H 141 mi m 4^1 
4 $lsi S73731731401:111^.011. i4 14 


14, sl4! 44 7H #H!44 44 44 $11 

14s 1114 711 71-11 711S 111 - 4x5s 

11403034414014 . 


1SHI4 is0)13°| 5is3A3 7H^ gg 

4414 141 473-44 1141 1^1 1411 
H 5L4-4S ni7l 114 5144401:1 734s 
11111. 

7\. 5L2W X-\X\°\ SI 

s 4 - 4 °fe S 4-4 7371- msl Ho| u)4 4 
4 °): H mu 514-4 41 73141 5114-473.01 

14-1-1 111 1411 11 4140157 an 4 
411 lisi H 4°i 1-^441. sll 0111 
1114 147331 i-g -4 47344 514-44 411 

14il 4*314 ^414171-511141- H4i 1 
11 ‘737V4 41-4- 441- 444 10)0): 1 ^4i_ 
41 S 4-4 73x14 74J01 2fl Hell 473011 44173 

444 5140} 211 HI 4441s 44 s 444 s 

141 4441 4-011-171 ion 4173714 14-4-1 
41- 444s, a 41 isfli4-4 441H444 nn 
44-7141$lsi 44. 

L-K 44S szlAl 

41144 444734 S4-73 14411H473 
114 73114 Mft 14 73444 47141 ‘44 
^ i4-4'4s 11 40.4,473-014 440373 ii 
S4-41 514-44 444 4114 444 

4 73-i 4-11 144 s 4473 HI 1 Slss173 
4 73414441 ‘4:41 S4-4'4s 11 $14. 1, 
444 S4-414-11711- 7i4H 4m 44 73 
44144 4!4s 4031 ii4 441444S4 
4441 411414Hi S4-41^M341 44 


2S 






















44421 4 # 44. 4511 72 . 24 15 7 fl<yajoi 3 ± 

-a, m, «-# # 4#44 #4114 mi # 4## 

#21 451-4 141121 ^-Aj-xj-aj<y #1# £.1421 

m. 

1##(1997)5 “7L2l# 7l-exlS] *H)°1 344 o] 

4 411 444^# 71-Sxjoj: ##’# 7 / #4441 # 

^## 411 4®. 51### m o ]m ji 71 

44 # 51# 54 444472511 tifl# 5 }# 45 44 
51 #51 1#4 # 414 44s 444. 7155 #515 

5 is 3445 55# s# 71-3 55 3 . 4 11 44 

4 s#515 1 # a# 411 5# 14# #5 71-S.5 
4 55, 14- 51 5^014 1 # 5# 555 

#5# 2 L 44444. #,555 #s# 44 4445 
a# 55# 555 4 s 4 s 5151 444 s s 5# 
55 55 5555 445 # ^4 <544 # 442i 5 
555. 

4. 4111 o|4M £Hsfe THAI 

1#4 5145 # 545 5155 5451 544 4# 
4- ^440): 47] 444 7f44 4 4540IJL 444 
454 7fl4#§- #lss 41571 4514 41#s 
415571 55. 55-15 #s #414 4### 441 
ss 41455 55# 72.44 44#s 454 4415 
15T# SS.41-&45 444 < 545 - 4 s# 1#41 
4#2L Aflxjsfl 4i, 4) ###4i 4# S#1 45’# 

71-4S# # 4 . 

s#l #5-# s# ° 1 515471- 4 4l#4, s# l# 
440 I ^s#7l 41 #41 5# 1441 45 s## 44 
45711454 7144 5 55# #5-4 141 1441 
is 414# 4S14 7fll# 72.#-5-#44S45 
4# 1445 444 #41# 7n#-5#54 154 4 
541 15144 441 555147154 54# 154 
44 1511 151# #5 5-## 44 454 155 
# 444 #4# 45 471-44 ##1 45# 44 4 


s# 45# 4145 14 15 ##lss Us# 4 
s# #71 Afls# 41t 4545 151 441 # 54. 
Hiss 1511 441# ##44 4445, # 411 
4 144 7H1# #5451 44 4445 7144 4 # 
# 4# # 4^5 44 54# 4445545 41 ss 

72 . 44 # #14s5 44 . 

4.15 #4J4 7JM 27H 

4#4 71445 #41 41# 455 441 44 
s 51444 451 1711 51# 44ti 54. s4 44 
4 454 4515 4 # #51, 5 # 551, #4 541,14 
#51 #ss #111 ^ 4 . 444 514-ci# f-oi n 

4 14# 4AJS.01 ^ o]oy 4 541#°1 731444 

414 $14. 14 $>4514 41## #51 #4# 44 
44 #4# 45 51 #1451 #21, tlai- 14 114 
1## 144471 44 4# l7fls #1# 151 7} 
5144 44 

1# 711444 4445 44 714451 ##sH % 

5 45 4#44 541## #l2i =l 511 #41 7 m 
4 541 414 44# 451445 51 # 14 °sl 1 , 4 
^#°M #4# 44.'5 14 44 515 7mi4 # 
1,14# 4s. 15514 4# 541# #511 l#7f 
4445 7->l# 41444 4144. 

□K #41 551 5S 

#44 Ills a# 454 issl #44 441 
454 444 1-4, 44, 141, 44, 54 # 44 5 
441 1514 14# nils 4 #$ls ## 4 ti ^>151 51 
4 414 5544. 11414 73124-11 ifl# 4 21 1 
7fl 41# #154 tlaI -4 tv^xfs 441 414# 
4 51##4 4 s 514 14421 s#41 141 44 
44. 441 #ssl s#-41 4S514 4# 44 
51# 4511# 7J-S4SS4 4 AJS. zi-xl-oj ^141- # 
145 51 s#l 4^5 «fl°> 41°14. 54 7314151 
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444 44 441451 444 444s S4 

3413-5-S 444^ 4444 *1# ^ 4^ 51444 
4 44 ^ Ife 4-§-s S444 4 X 3#4 4^44 4 
S^4 ° s v S4 414 4 444. 

UK 444 % £4 trs 

44 4"4°1144 5L-? W8: 44451 444 7fl^ 
4- 441#S 5L*mt 144 cfl 7H> s o^y}- 5 ^ ol 
i- ^Ai ^44 444 s 44 

°fl W34 5fe 441- o a > ^ o^tII EJcK i£ 51#1 4 
^#4 44 44^ c^7l nfl^-ofl 4J-AJ ^Aj^oj 7fl 
14 441 7H44I t 44 o}q2|-2~4^2]iW 


444 ^AlE)7l 44 V 44 Afl 7 4 #414 H# 5114 

44 444 44 44 444444. Ill 444 °fl 

44 #44 4#1 511444 1<31 =L 4# #44 

4S4-5I 4 4" 5M£4, 444 4^41 444 5il m 
-g-w 4452.4 44 4°M 7|-H- 44# #£S 

1-^514. 

2009 7fl^ SH^oH 4# 51441 7l-H- 2j-A^4 Al 

a- 4*<14 #1 ifl-g-ol ^S*l 4144 A|]a] s|o| 517] 
444, 4^«S 7fl^ 1^4 ^ #«J-§- 7>144 jI 
44 -£411# ufol^Lf. ^§444 1# l^o]# ol-£ 
45^ 41144 7 }- -g-oif- ^014 o]^- 441 #<* 
1 414 S£ 4 44 ^Ail 1514 ##1 #451, 51A> 


44# 1-44 444 5L5|ji 441 s #4 014140 .^ 
4 #44 4 AJ -44 4444 51711 44. 451444 4 
4 514444 4444- 4444 44# 51a>4 4 - 5/4 
aM°11 44 444 s# 44451 514. 444 44 4 
51 #44141 4## 4441 44. #4 411-444 4 
441- 4 51=51 514 44°14. s#-## 

aI-5.41 1444 41471 14 1-1 44 # ##ofl 41 
444 444 44444 4 444. 

11'g 124 £« 



1-4 444 514-414s 7H41 #44444 44 
4 4i4 414 45141 514444 4 44 5iH 
4-4 4 ss o|i 444. 

444 4§4 444 444 44 4#41 44 1# 
is 44- 4444 444 44 4s 444 44 4s 
1- 4444 4s44 ‘-§4}s-44s’ 44# 444 
44 ##4##. 0)011 44 4#ls 444 444 4 
444 4444 414^ 5144441 441 4s #- 
4 444 si ##4 44 #4 44S4 44. 4 44 
is 444 1 4 4 44 444 4s4- 444 4444 
s4 44. o<s m _ i> us 44 4 444 44 444- 7i 


7K ^444 €4 g> h 4 

4444 ^-4 4^1 444 1996444 44414 


§ss 444 S4 sl-Aio) ^ 7)§ss 4 

4s 4444. 


(&. I-1> SS 


b]- 

4§ 

a 

LHS 

7ie mg 

m mg 

SS 

my oish - 2W1 tm 

^3 2 W| 8 HeI 


mg 

7i& mg 

ysH mg 

SS a dM 

my oish - / H 3 2W1 shi 

2W1 tm 


mg 

7i& mg 

SS 

3 S ai# mg 2 | o|sn-myo|SH-Et^ 2WI SHU 


30 m 














































4 .124 is tre* 

m 14! s,§- 4 as 1447 ) 44411 4! 
7RM1 14*ti4 tt 444. 

(1) t^44 no| 

7114441 4# 44 14! A444 Ills 14 
44 444 4^144 444 14444 44. 4, 44 
4 14 14! 44 as] as 44 4 H°11 44 14 
44, 14 4 a 14 4444 4^.444 44. a M 
1414 a 1A4 44 444 444 44 44 44. 
44 4a 44 &A Al 44 Al 44 4l7)-4 44 
471- 44 ‘4444 4444 44-144 444 444. 

(2) LH-go| xMsl 

444 7fl^41 444 S-4-444 4444 H41 
44- ‘44 414 4441- 4441 4AS, ‘44 4 
14 4144 4 114a 444 41 Mil a 74114 
4141141 444. ^44 2009 7pi JLI 4-44 
1 4414 414 441°l £1 441°l 
4444 41 414 1444 44. a^hs ‘41 
414 4144 41 5L4414 latb 1111 4 
4 41411 -5-1114 4 A <§!4 41^4 44.1 
14 a 14114 4144 4 H 4114144 
1 4as 444 1 44. 444 ‘§44 4011^-4 
444 4 11 444 414 4144 7]S4 1 
111 417>s7t- 7M444 4 444. 


(3) 444 41S 

14 141 47^1] 471-t c-11 4 ^a-i -missi 
7114 4 141 444 a 441 44 44111 4 41 
41141111 ‘444 44’4 44s 44. s.44 
414 447-1^ 4 414111144 a4 444 

1 41 4111 41414 AS 45144 144 44! 
44AS4 414 44!1414 1a 44.14 4 
1 114 ’4*44 A44 47^44 444 441 4 
4 1414 !4a 4! 41! 444471^ 4^4. s 
4 as 4 UsA 14144 41 Al 41411144 a 
4114414! 41(7114,14, 44 1)1411 4 
71-1444 444 14a 4*84141444. 

(4) 11 m\ 

Us 1441 41 4-7-1](open-response tasks)# 

711444 47J1 0 ! 4-711111444 44 144 44 
14^-4-s a 4^4 4741= 414 141 44 

4 ass 444111 4ai 14 44 a 4ss 454 
4 14 4441 ai %s-o] 4=4^0): tV41 71144 
44414 44414 444 444- 4144 1 4 4 
4 4444 4 • 471 441 411 44 
44.14 A 4411*8 4-711 m 140] 14 44 
4 l x ^4i4- n m 4144 4sl 1 $11 ‘44 
A1 144 44 717H4ss, 41144 444 7> 
si 14, A4,14, 444AS4 4-4117814 as 
1141 4a# 44 4 444. 
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rv. 441 41 H 1 


01 


SHI 2|n| 


20Ail7] ^Ofl ol = o|xl HI Hill tflt!- 444 I960 
444 ^2|- 1970444 ‘l^AS. #0>7> 

71’ 444 ££ 41# TlxlBiAi H7|| 44414 %*\ 
^7}, 198044°11 #°i la 7l-^OLSAio| HI D^B) 
41 ^?1: 44 °1 14441 ^71-t $711 El 

4. 444 ^ 41-51 A|-^SiS]<y NCTM(1980) o l ‘An 
Agenda for Action' °1]1 47)1 4 fl^o| 4157 44 - 0 ) A 
3°1 sl°i°f 4# id?!?!: °14 1980444 4*H 444 
1443 4V nj-3- olofl rfl 4 j- 4°J=8Kn. #44 447f o) 
4°|44(%41 <q j 2012 , Xfloj-g-). 


shi siaiapi usk* 5l4-*i#oiw i 

S Altfoil HISI. 

(1) SHI 5HSS 1 9^0||Ai A|^»o S X|£StK 

(2) EfAy AAg gxll ^gJS. E/AH^Jl Sll A|A|1 MU ^ 

ss sus tm aa# i^«i ttssw shis sHaswi 

°t|\ 

(3) SHI mm\ SISE! 0H4 SHI sHS 1B4 41, SHI 
* °1S-CH SS USE SAIflcK 

(4) Agtf @4t, A|4| @4f, SI S4 4ai 7W SS 

OM 41S SHIS 5HS4|-3Ai 4^1 711^, S£|, SIS 

ssam, offi EjyaisMI S4. 


°1 44 44 4H ^44 44444 4*}- 5/0.2]- 

1113 111 44444. Ail 3 4 5L441°111 H4 
Tfl 3^48^ 4*1- 5L4 4444 lfl-££ Ail 4 7} 51^- 
41 111 7^5)41 AHAlTll ifl-g-iL 

4c- 4=43 l^l 7l^# 4443 HI 4H# 1 
4144 ril 21A1 o. 7l-X|7fl 444. e>\6] A)| 5 4 4414 
51^43 4 la 44 44# 11441 Hil 414^1 
14# 7j-S45ao.nl, 7116 44 Ail 7 4 3444 414 
41 4444 441- 44 4=- 4#, 44, 44 4# 

44433 7)14401 44 41401 45171- S4 141 

#*WI 4^4. 



SHI4 2|d|2! 4S 


7 [. SHI4 o|D| 

1-Ail 41141401 Hil’4 4114 1471- ©H 144 

SM4 141 44 4#4 EH4h°l 44 44344, 4 
4 40151 444 41 444 4t11 4471 0^51 44 
41 4441 4444 44 444 4371- 3444 
441- 444. 41-14 44 41°143 44 0144 
414 lO) ^.7)4- ^ 0)1 15) ^7)4- l-g -401 1 

oil 01^4^4)01 Sfls. ^41 14 l>o) Lfl-g^- 


S1 2007 7fll 5L447^ 0)1 o]6\ n 2009 7flA^ 5 L 44 

7j 1 - 7 ) 0 ) ^4 5 L 444 44 - 4144 ’ 4401)55 4 

Til 41°ll 44 4-1-4 44 44°! Hsio) 0 ) 4(514 
44114, 2011 ). 


444711 l-§-4oi m 144 114414111^ 
ai4. nl4 li- 44 4557)14 47)] sfl 

14 014 44 444 4^111444 14 

44 441 401 01 - 11 -. lit! -g-A)|a Eta *s$t\ 

14 ZL a- S o)l ola^ 7^0) ^Z)-l55S ^o)! o^a) oy 

4 40)1-. 0.7)10) §1)10)1 o)eH iH2)40)4 1°1 «> 
«°1 0)1 40)1 5111- m 444 71 H14 47^ 
4 4 n 14 47114^- 37) 4^4. 
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LL mm 

A*) ^7\ 51 

AA, 7HS-Ji^5l y o>^ «M4r ‘^1! ‘ y l 

^ ^7f s ^M. 

•§§ ir-Xll(routine problems) 

°H ^5)## A^tW. d\]M. M.6] -g-Xlofl 

A&k= ^f- t}lojs M Sfl^- 


AIM 333 ?! °M£] #ol u o v ^4- rnfls 3 - 8 M°l sfl 
11- 4 1 ^p} ^111. 

U|oS ^Xl|( non-routine problems) 

1A1I# °M12M°M 1-4- 14 111- a 

=4 A oM°M 4x11 sfli l^oM 4x1-11 sfll 11 
4 t-'Mt «fe 4 aii 4 m. 


Sfll SHU 43 

t-HM(P6lya, 1957)4 411 1 A 11 sfl^oi 4^4 444 A°] 43*||s 4411 xflxMs °M. 



11 $4 4 Afl simi i HlAi sam 144 4 44144 444 ^fil 


<a w—1> m\\ mm emu H4 °i 011 


4^11 tm 2i§ 

sH3 34 

4X11 0|SH 

4X111- o|5H34 3x115, 4x1|o||A1 4*44 
54 443 5* *M §01 °| 4 * 44* 
4 4X111 43sl4 34014. 

• o|x|3 5, 443 54 453^1? 

. *1S4 453x1? 

• i34 453x1? 

• m3* mb) mm, 333 x|s! !44. 

71IS! 33 

4 X 1 I 0 IIA 1 343 54 4434 5 xio|°| 
34S 44sl4 3314 44 xlx| £*l| 
mm 33* 0 |gsMI 44. 

4444 54 443 5 xio|°| 233* 
443°5 *2* 4 3* 40114 Mi 4 
xill 114401 44 . 

• 3011 m 4X11! 4 30| 34X1? 

• 343 4xl| 4011 X 1 n|x|3 50| *44 4X13 4x11! 344 MOlal. 

• 4X13 4X114? 

• 4x11! 44 o|| Hfltl i*# H4 xmtifexl? 

7l|S! 3IS 

44 44011 44 3344 34014. 

•*o|°| 3 4x11! i3Ag7l| 33sli# 44. 

• 4 3 x 1171 #*#x| mm * 4 34X1? 

• 4 3 xl|xl #44 5* 33* 4 34xl? 

“13 

4X11! 443 43* 3*44 gssH M 

n, 4 * 3s°m mmm 44 34 x 1 sm 
4 4, *x| 4* 3301 5°2 o|M 33 
o| 4 44x|l u|jhsH 44. 

• *4* 33* 4 34X1? 

•*o| 43* 33* 4 34X1? 

• *4* 411 3S°M o|#oi y 4 34X1? 

• *44 33* 4# 4 xl|o|| US! 4 54xl? 


IV. 4*3 4xll 31* 33 



























#41 HI #41 41141 s-§-l 1# ! 

m 1 * 1-14 nn i4i7i- 1 # 11 , m m 
1 - IS# 1# 11 11 #5 11# im. 3.1-11- 

#Sl(Krulick, Rudnick, 1984)# #7)) HI H=55 

41# %?}, US #71, #11 11, sm, 11, 

##n, #11 11 , is npus, m, i# 

*1, 4t, IS, E^l)f 41H-H-1, H5lS(Greeno, 
1978)# I##, ##W, Hl7l, Hi HB]71, a 
I#!, SHflS HHl7l, 4111, 11^ 171, # 

IS #1, H H(decision-space)! #1, H # 

IS #1 Sfll 11# 111^1. 


@!0|0| 

#1 111 isn m 1 # &#i mi. 

s 11 ##sss # 7 - 111 - Sfllt 1 111 sin 
1 #111# ill #1 1 IS Sil. 

71-Sl 117)- A||S.fil 111 2.5H1SS 
msl #0]) : (4]5l 11=2.5 : 1=5 : 2 
is, 1411 117)-35 cmlH5 

(71-SI #l) + (41Sl 11) = ^=17.5 
7J-51 #1# 17.5 X -y-= 12.5(cm)°H. 

lltb #111 in #o| Ho) 14 11 . 

§a||°l z±0\7l 35cm°l *|AH1°| 7^°| ^|0|7h A||5°| 
IJ0|5G 3 cm 4 zj ecu, 7^°| ^01 Ss^Hh 



#41 SHUl Oil 


1#41 #11 #411 iHloKPolya, 1957)1 #41 
41# 41411-1114 SI 111 #1. 


(§) 5JA|-Z11°| #a||o| ^0|7|- 35 cmO|H 7f5°| IJ0|7f A1|5 
°| ZJ0|°| 2.5HHHS 5|# 7|5°| ZJO# ^□|°I7|-? 


#41 mu IS4 IIS H C JS 
7K #41 mu 1S1 US HUS 


#11 sll# #41 111 #7JH 1111 , «1# 
11 #41 11411 #11# 1# 7l##5 11# 1 
411 #41 Ull 1111KNCTM, 1991). 1, #1 


© #414 o|sH 

#41411 #11# 1# 7l-s°l mil, # 4 |o]ii 

#<41 1# mil #411 m 35 cm°lS 7)5 

1 mi-41^.1 in 2.511 mm. 

© 4|4| A||#7| 

WHl 4151 11# xls 11, 71-51 #1 

# 2.5x7)- 14 . 1WS1 #411 11 # 41 11 1 
°11 H 1-SEL5 x+2.5x+x+2.5x = 35 

© 4|4|o| AjfH 

111# #1 7x = 35, # x=5°lS5 7>5l #1 

# 2.5 x 5=12.5(cm)H\ 


1 s#l# 1##1 n#414 ##1 S## 1# 1 
S5, mm 4i4i s# 1-11 ### # 1 # i## 
#11 #5# o]h# 41## 1# m, 11 ii4i 
#1 #41# ni#7i m ini #4i 11# m 
#5 a### mi 1-1# mm. #1 # mi 
nil 7mom #417J-14- ## ms mi n 
w# nm 7># n# sn in w141 
ms# t # 1## 11m. s# m si^ 
# m 1 # 1 # 5 # mm 111 # 

1. 11# #1 ##1 ill 1:11 111 i#i 1 
n mi 5ii #im # 7 ^# # 711111 

nil mw ## ntm. 
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SH 141 -fsfl ai4S 
s 4sim tb 4444 4# 44s 14 in 
1 ssi 4-11 44 1H 111 Ills, It- al¬ 
ias 44444 444 441- 411111.al¬ 
ias 44 ia a.1^ 1414 s!4 144 414 
4 11 Ills 1444. 41 ills 1144 1 
1111 . 



[ZLg IV-1] ^ff*j HHjg Z)3(NCTM, 1991) 


NCTM(1991)4 ‘Mathematical Modeling in 
the Secondary School Curriculum 441 H4 

114 141 111 14 4411 41. 

© ays asisiot n ayoii lhxh^ich sja a*ii y®s sssi 
spa, a*iioii gsa gt» oixia saBS ffech 
© s°s°i mil# ^sm n s°m# t^° ^ sH-yan^i 
ij-yoii *)*# s'as ataa 
® sisa sty ays s#a sioii »gaa 
@ m» a&) LHH a mi# syoil SfE^ xHsH^aKH ^#§ 
ssai. 

1114 114 H41 4444 44 1411 
144 144 44 411i s41! His, §4 
1 4114 414 41 14 114 sias 411 
44 14H1 441114 44111,141 411 
4 1414114 114 4111 1st 11 1 

411. 141114 s4411111 111 4 s 
1114 444- si 141 ii 7flH H4 7fl^ 
4- 4si 114 4111 4 1111, isi in 
1111114 41144 141 HI 11.11 


1 114 si 41 f-11 11 sl41 111 H 
144-1411 IKNiss, 1989). 

AHSS UB* OISHDCK 

#aif ^a a# j]i4oiiAi°i saa ssa simi min- 

oleum 

aijl 2| mil tm eh£, aa« am. 

sas- mBsi-oi sta a# 21 a aas uia 

yom *sia°s Ai-nsia EHts 7i#a. 
saoi 01 □ 1 a-ya a#oi oigai, aa naa mis as 
oais aa aas oisnaa. 

LK Hyu°| oj| 

114 11 #s4111- ma 11 4 - 11 1 
4 114 sl4114si. 

(1) ^41 Ahsh 

ol 7 )] 0 ) 0 } ^ 4 ^ ia -4 oj- ^. 314111111 

I 411. 141 4sa lH Ills ls44 4 
4 Ilia 4 s-g-g- # 4H. 114 la 1S41 

ai if 4 an a nai? 

(2) H 7H^ 

1111 

(3) si 

aia 114 la mi at i a r^, 

lS7]o} nlllS 4 . 4 . 

14 1 111 #S4111 #S7]7i-144 o>4 

si 4 si is, 14 s #s4tt114 ¥111 
s 71-411. ^11 144 Ml-t 1°}- S41 is, 

II 14 ^111 isii ian s^4a sis 

11 is IS 14 4^ 11 4oi4_ 374 

si -1 #s44 11 - xls 11 , ill- 14- 41 4 

111 . 

p _ X 

n q 

P , x , q S-r- 14HSS, nl It 1!; a 11. 
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15 
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15 
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# 4 344 n£\ 4# 44 7 1 nW14, *4 3 
5 X# 4«H 444 44 ^# AH# 4 $14. 

pq 

n —J^L 

x 

4# ^-§-°fl £*14 #£44 4^)7> 1044°1 

£ 4^ 4 £4# *114^44, x=1.8,/>=10, 9=15<>1 
5JL n— 83°14. 

44 i>o| 444 #B7]5] 4# 4344 o]5] 

ft 43# ‘the capture/recapture’ 4 1 t3 <:> 14£ 4°], 

°134 7ll 0 d-BB.B Afg-5]B. -S-43°113£ ##£]£ 

m. 
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713-^S, ^HHHHIHS 1995H JL47H«^^2l #*H 
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4 £44 £^4£ 41- 44 44££ «t£ 44H14 
411 44 £4 4 4:44- 444 4444^4, °l-b 4 
*MH 4#4££ 4£4£ 44. 

441 44 44£ 2009 7fl3 £4-4441 4# 444 
£-^-4331 £^ £444144 3 §7]- 4^£ 444 4°1 
4#44 44(£4447]44, 2011). 


(1) 543 7|@43 7M ' £JeJ, B45 OISHSU 4S44 
S4 

( 2 ) 543 s&m ymm §*i5Mi Aigam see® S4 

(3) 544 *144 ?IS5 %gSK>) «S® S4 

(4) 434 tmo\\M USs® 44 7 1-7:| s*||* 444° 
£ A®S)01 5 DH 8 ® ga 

(5) SD 53 §4 Msi 44, A® 44 s°| 43 7)x| 
44S 544°£ 34, 34, £ 4 S® S4 

( 6 ) 444 Am 444 545 434 °£ 3 A®S 8 ® 
S4 

( 7 ) 444 a| 43 7ms Hfg£S 444°£ Afasfe 
44 

4. 434 33011 lH4 @7)o||A® 443 440)1 c® 44 
4 4£* 44A|7|7| 3314 44 * 34 45o|| c[)4 3 
4, S3, *)43, 7® 014 S3 S£5 4344. 

AK 34 453 §7)o)|A® 4715® 45 4S4 St0o|| 4 
4 440)1711 71|47|, 4 #ei, jeSS 3he 313 S3 44 
4 £33 434 £35 o|gS 3 34 7|s|5 31344. 


71. 44 453 4714 443 3*14 g«i>) 5 °® 33o)| 
cH4 SS4 4MS Allgem, 34 7M33 34 453 
4343 445 5£ £A13 33 335 7H444 41 # 
S3401 44. 

4. 34 453 37KXIA-® 443 3*1 34 345 najelm £ 
S3§o)| *)|A® LHS°| 433 345 5544. 

4. 533 47H 330)1 43 43471, 44471, #D§7) S 
§ 454 4A|5l3, AI443 §7® #514 434 43 
* 558® 530)1 #544. 

£1. 54 453 47101IA14 444 353 §7® *138® 
A154 §71, 45, 33, 37| §7) §°| 434 §71 4 g 
5 #S8)4 54 450)1 35 5443 §7)7) 01=45 
5 37)1 44. 

□). 3*14 330)1 44 37)o)|A)4 443 544 A®a 4 
45 444 54S3 0)43 34£ gA| 8 ® 47)8)3, 
543 £ 5 - 450 ) 1 A) 334°£ £534 4S A)®)5 
4^44. 
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^tt- 7 0 v^8i-£ 5iri-. att HHH ^ 7 } 

1- Hi! HH, 44 v , 'Hit -§- H^tlt H 

7> «o v H^ #im ^ H-lr H7t 

£ $IH. #H 11HH ^H31 Hit H7t^-1t °t 

HH- HHH ^H31 Hit ^5 7 0 v^sim ^4_ o> 
H7t 4>%31 a- 1£ H4t7l, HdrHH- ^«tH £^ 
^ s ^o| 3 iff oi-§^ Sl^r it ^ 
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4* 14# 4# HI ^* *1-44 41# 7fl 
41 #4# #Ht 14 «fe#, *14 HI H 4 
^ # 44# 141 4441 # #1# H. #* 4 

# hi 411 ## ^-§4- hh #i 444 1 
41 4# ih#. *#4 h lafe * 71 -# i# 4 
41 444* 7fl44fe # HCfXl fH^ ^-g-## % 
444. * 44^ 1441 711 3471- 44** !--§- 
#*, 444, 41H14 *1 14! 144 1#, 1 
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171- 4## #45171 3444. #4114# 171- #- 
44 *1 41# a44 2ii 1* 444, 4#* 4 
44 H 4-714 *4 41# *^-§- ^4 # l##4 
144 #14. ## 44 44 *4#4 44 H4* 
14 171-# H#4 14 #4 4 4 14 4#- 4#, 
44417)4 4—11 #1#44 ##41 444 44 
714 H71- ###o): 44 ( 4 -# i, 1997 ). 

y\. 444 m^44 Hsll H 

H1 * 444 41 #1 144 44 4 #4# 4 1 
44 *14#- 444 *14** #44 4 14#, 4 
44 72.44#7-1# 5/4 HI 41# 1414 71144- 
1- #4 # 44# 14 4# #-#4, *1 41# 7fe 
4 4 #£44 4# 41 1*1 #44 4 4*1 *1 
4H-## 414 44 414 #44# #4 HI- 
4# #4. -£441 4# 4<g#- 7fl°l*>g- ## 34 1 
7> 41^44 1#4 41 4*1- #* 47^- 

71- 44 411* #-4*#3g 7 j-ofl * 444 3^44. 

444 *141 4# 7l417)-# 44** #444 
*44 14. H# 44# 4471 4>#l 7 m 41# 
4 #71-1* 4#4417)4- 414 4 #* 14. * 
44 4441741- 44 # i#l 444H1-Hi 
4444 ##44 144 *44*44 444 

*141 4 #4 44. *#**# *7^ *1 4-a# 


#43*4 41# 41 44# #1 441 41#* 4- 
4# 41 414 171- 41# ## *4 444# 41 
7fl7fll# 444 *4-41411414114. 

LK C\°m H 4S# ^4sH §7) 

*14 14 *#-#4 444 H 41# 7HH 
14 4# #H * A H1# 4144, *#* 4441 
?} 411 #14 4 114441## 41141 # 
*47} #144 1471 #1#4. * 44# A 14 41 
3714*** 411# 444 111 44# H4 4 
14144# 14 #41 4* 14. *44 43 34- 
4**4 444 H#4 414# *4#4 444 4 
#4 444** 4*# 171-4 4 14. 44-01 4 *4 
444 44 HI ##* 14* 444*. 444 4 
4 #71 444H 44# 4#7-1 4*711 471-14 l 
4. #7114714 34-4# hi 144# 414 

# 444 7l-*1- 4-141 7fl*^ H 411 #-§-4 

# **, * # # #444 7fl*i 4 #** 1711- #<# 
4 4#4. 

#. mm *m #ss mMt>u= h 

4## 444H#41 7^ • *# #4, 44, 44- 
1# 1*44* 1*4, ‘473# ##4 7l-* #H 
444 ol HI# #14-1471-?’, ‘41 # A}JL #H 
4 #4 *44 ##4 4#1-1# 441471-?’^ 1 
*4## 144. 414 44#71# H# *1 
7^, 444 *1#, 7J-#4 #71-4# 1*414 4#7) 
#4#4. *44 #44 #71- 44# #4 44## 4 
14 71* 44, 4x11 sfli 144 #-44*4 4 . *4 
##-## 411 *7) #4# 41# #44 7)* 14, 

I# #144 47J-44 444. * * 71-4 4-73 7 fl 7 flOl 

°1 #4 7>* 4-7^4 144- or 4 171 #4# *44 4 
4#°I 41##* 7il#7l #44. *71- #4 7fl4 
*14#4 444 71-14 HI #*4 #41- 7417) 
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EK 3 °|$ ««o| ^a f -A| 5 fe § 7 |- 
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$3 ^5) 3171-^x1^711 $$$$. $^°1 7)-xl$$ 
$3 $7)- ^Hl 7H$X)$fi. $$$ 7)-Xli -§- 

4i- *h ^ m $ m $<?m $$$$ 

$$$ $7171- $$ 31$ #ol -f5iq-$oH7i5L X^Xl 

<g«w m ^ 7 \£) ^$^°i $*> 9m$\3- 51 $. °i$ 
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4^3 $$$ 71)711 31XV01$OJ011E $$$$ 351X1 

$$$ $$$$$ $$$71 "H£r$$. $$ $ 

^#°1 $«}-$ ^flnlojE o)b)$ $$, <yxj-7^oH $$ 
°1 $ 51$ $$, m 9im $$ 51-$ $ nfl$ j^x) 
$ JL21-S $$$$ 51$ $$ii- $$$$. ol$ $B) 4 


4) 011 $ -fBj## $JL &o o], o)oll $$ 7fl W1 $$ 

5) JI $$($Al^$ 2010). 

ZL5)ollE $$$$ $5)0) $$ 0 )$ 3go)Xj ^$10)171 
5) ^7}7\ ol$o)X)jI ojxl &$ o).o$ 3§7H17-1 
5) EXl-o) $$xl $$$ $$$711 ^7lX) &jl 

$S)$Xl $$$ $$$ 3g7$ 0 lo) Hl7lS$, $Xl$ol 
^7)1 ol$^V $ $$ Tg 7 ). e$$ Xl-^o) $$ ufl-&ol$. 

°H $$ $$$ $$x) $$$ oJ71$e 

$ $S$M, ^Kj-O) $7)S$i- SLXl$-ol 

$$$ o)$^V $ $$ ^ e$ $$xl $$ 3g 7 ^ e$ 
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$$^$!$$1$$°1$. 

°l7l$ $$o)l $$ x^o)al $>jo) o) n )$ $Aj _g_4i 

1- $$«1 $B)E$ $-§-$ $$. $$JL$$x^3g7l-$ 
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*HI $$ 7^$fi $$o) ^X^E) ^ A]$ $7l $ 
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num at# 4 a|| §o|| cHsH 45 t^°fi fi»$ -yst ^ *t# *§o|| *fo|tt°fiMl 
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S.7IXJ 1 

A|45jO|EA| ^EE|7|| AHS§ 5S 4^5$ 7H°J°| §E|5j §|f§ 

4th ^oj- 

4«t n^t Apll SE§ 4mt SSS |0|L| §A|| §011 CHstOI 
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E, iy°i as tH4 h 

oil cHsH o$| ES* x|e 
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7tX| E4 1 

Atl|5j 5H?tO|Lt t|#At AtE°| a2| D -i!mt5| 3711 40)1 Ai 4^5| 7|§4 ^§§0|| CH°t 
@7t 

51 91 
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tt47| 3tt §SE 43 4§§ 
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s$iy 

4n 33011 3$3 IS 43S i^stn §5$ At33 3mi 43 3S°4, §33 
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7H33 =l 334 333 =fiS 3347| ?|t! IS i3°S, 3?I3 =s 33S 
34 3333 1SS 443n niA| ° g $ §§§ 3434 #S30|7t3 44301 
a| yn AAfi §4» 3S37|| 7||S!, 43, S7f5t3S 333 
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^44 §4 

^d\] 44 444 If l££ 

4411 1# 7144 Jg7> 1x14 4-44714 ^1 44 
414 ^la> 7> 3g7> 411471- 11 441-1 441 4 
!°14 f£# 471-44 4411 2,11- 41, 47)-14 
1- 44 44 141 £#££ 4414 414 44. 



I 74 4 JLX 1 - 4 nfl 71-4 41 £lf 4 4 41 4 
4 #l££ 47 H- 4 447F11444 114. 14 
47F4 H447F4 11 n^}7} xfi^i 4,^011 44 1 
£f# 41 44 4l££ I 74 11441 444 
11471 114 If 44 £11 47H 1141 £ 
14# 11 7)1141 444711 1114. 11 #417} 
4 1°1 4f#4 14 l£ll 44 #4# 4144 1 
°1 41141 £4 1411 3 §7> HI- o|-g-41, 1 
7>l l-g-t 4 471 £4 11 #4 4f#°l 444 
111 14# £444 111 444 114.11! 1 

7>4 4 x 1011 45 } ^7} ifl-g-, 41 , l7l 4 111# 1 

7 F 4 Ixflll £#°1 441 ££, #1 17 }# 4£-4 
4# 4141 1411 414 4114. 

4 14 Hill# 4 14 1141 414 17} 4 
14 44 17F4 jixf 4 # 11414 17} ID# 41 


4# 44 114 4£ £# #£7} 4411 4141 
4 44. 444 £# 4*4 4 444 44 4-1111 
17}- 4£# 444 11 444 £#414 #£4 4 
#4 444 44 17} 114 £# #£# 1144 1 

# 444. 

11 11 111 1114 #1 44 17} £4 7fl«>i 44 
4 17 } #4- 711444 I014-. 17} #4 17} 114 £ 

# #£# 4144 1 # 4144 4 4£# 414 4 
4 444 4# 14.17} 4# 17}44#1, 4 ££ 
4 44 #41 4# 4# si-xi o_s £444. 

£4 44 l7}4£x} 44 41, l7}4£.x} 4 1 
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4444 17} 44# 11444 4 114. 4# #4 
DU 7 }-!- 414 41 ££ 41 3g7> 44# 1144 
4# £# #£7} 4444# 41, 411 44 4141 4 
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414 °H 44114 AA 41# 4#44 4114. 

1 m 4414 44 11 41 41# #4 444 1 
A #11 4444 A A £4# 7fl#44 4114. 17} 
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44 £444 44# 7H44£ £-11 44 £4 44 4 
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4 41 ## #11 ££ #14 444. 

41 41 4111114 17F# 414£, 7}xfll-§- # 
44 1-111 44411 14 4 114 444 111# 

l£41 1# #1 . a.44 0] S . Xl-JIS 40) 

141111 44£#44. 

414 41l£4 17} 4111 44 114 44££ 
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oiSf-^oj a- 550-^-x 550 = 539(g) 


[*H4 y\m 


Q A 

S4 

iHS S4i 

UHS 

5*11 oish 

!t32| ysfxg A= D |a|4^ 

§spl 

14 

xfL^oi a|7|4S 

§3p| 

14 

sHs 2VS 

Xj-L£jO| gj-Ag A0)1 3 h 5^ Al Ail 

17| 

14 

Kdfil ^0it+ tj- 

^ 4011 4 Ai|°7| 

34 

& 547 I 

3B2I A W | 

24 

^L?o| 0)ghAg 4 ^a[7| 

24 

^.XH 

O 1=1 


104 


4#^ 4 441 %7\ 4°11 3-^ 444 m 
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4 144 4444 44414 tv ojofl nVHV 3-rt 
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7m ^ <>H 4i 7|§(ovm 4 

4 *^ 0 ] A^ ^4^ 44444 «]£ 44 
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ntH cahOV □ | 

-OS- □ b l! t: 

xH4 714 44 

O 

@7[ AJ7| 

o 

7[AH4 !A| 

O 

aH4 714 

4£ SI 44 


[an V-2] *H2 §*[ 


06 

7K HgTj l EO] 0 |a| 
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7m 444 3^ ^7)1S 4H44 7VS# 7-1]A] Z\JL 
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— +i =^fT- 


44 


-4={4—(4 = 4)) + 4 
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= 4x4 = 4 + 4 = 4x4—(4 + 4) 
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xfSS MAID# A|°fem tftlsm AHMM 4*II(S*ID* 
7HS«mS 0CK 

SHI, MSS|EO| AHSS +IS SB 7IMS #*110 0+S SB 
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1997). 
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4! 1 Hi! AAAA #4 tm H4# 44 
4 ^\5L&}3. 5lt 7fl4, #44, a# 444 444 4 

! iflxl 4## 44*1 1^411 44. O] 44# #44 
91 tU #14 4# 414 4 It 414 #?H 44 
4a# 44 # 1414 444 -xi H4 4 o|t 11 
4 514. at 4! 4 41# 41# #4 11 aa 4 
44 4 514 414 #41 #144 tail 444 a 
4 ^si- 4 # 4 514. 444 4444 at 
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44 444 a 4414 4 a-» 4114 514. a 41 
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441 aa 44 # #4 maa WH m -4 
1 #41# 4444 axfi 4 # 444 - a44 4 ^ 
laa ia#4, 44 #14 11 # 4 x o v^. ^##71 
41# 4a 514. a# 41 #4 4## 4414 44 


V. 4m ffl 7 fO| n| 47 








































-§- 3 <3 §§ §§31 §§§<3 ^17> sa 

§§-^1 3HH sfe §^# #th4?l :a§t- 

§§§§§ ^o] 4 = §§. A}jl HA\7\ §§§ 

o. f§H ^s-o] T^j- ^§-<3§ aKh §3 - o. ^ 

§§ §§§7l§ <3§§. 

§§ § §5i§§ § §§ §-§-§ §§. 

2JSJ sw cc# o|Alg 7\X\1L §#0|| B3t# 

°h3. 

§# Aj|a|* x|BJ8MI All^-lOf ghCK 

“#D} £MI3 3-ad# *[°3 aha-fj-ogJUj u|£J-3°J £EgK)| 

sm s&# sHof 33 . 

7H3*!°j EHtS 3#sH0f 33. 

3# 333 SMI 8KH 33A|?I3 US# tt# 33. 


§§§ §§§ §§31§ §§ §*S§ Hj-o-oj] 7 fl 

§§§ §<3 §331 §§ m-g-w- §^§ 31 

^§<3 §^§§ § §317|- &3§, §§§§ §§31*1 
§ 5LA>7> §A§§ W> 0.0^1 §§ §§ # §§§31 §n S 

3§ §§«- *fl°l= §3-. 

§§ § -fr^W § v §§ §-§-§ §§. 

33 A| mm 3#o|3 #3°S 3sH 333 g)tfo| uffl3 
A13 3 3 hs mAm EH£(3#)3 §33 33# mot 33. 
333 LH#3 A|7|7|- 3#sH(3 33. 
thAgoi 33sm 3§3# 3*1-5=.# 3B 333 ^3# 33 
sHO|: §3. 

j£A|-7|- 33 A| 7|M»o S 3^CH0^ m eh 

t, #§§ EH# xp2jA£§ EH# 3333 eh# 3#5t eh 
to 13. 

ah ^ s^o| 7 |s hhw 

§§ § §§^1 §§<3 rfl4> §# §§, 7} 

§ -fHS 31§ ^1^°1 §f sl<3§ §§ <331 #-§-1 
§ §§ 7l§ §§31§ 3la.Hl§ssi- §§§£§ §<3 
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Afla.5^#EL| O. §§§ §§ IL§ 

4- 31§§§ §3313 §§ §§§ #Sol iL§S}xln> 
m 7)§ xh## 7fl§3§§ §5i *§7> §^5. §1§31 

«■■§■■& § $J§. 3.513- All#3#ELl- 3g^al#^-g- A} 

§31 3§§31 §§ .&-§§■ §3§<3^ §§§<3^1 31§ 
§71 §§§ §§31§ §1§ 71^4- 

§^§7l 7} §§§ §§ o] 0^4 

§§ § §§§ 4^j§§, #§-§- §31 

s. H #3=§JI f §§ 2fl§§ 1§§§ §§ 

°1 §§§§. §§ 7)^- ^Eflofl §§ A^M. #§5-}^ § 
§ol §ot §W | 7 fl^ §§ §§31 § 

§ 7l§§ XhS§# ZLEflS § §5L, §§, 7^xl§ Tg 
§ §§ 3§- f-3| §xl# §§§§. #B13- §JL §§31 
7i§ 7l§§ 71-S.l- §§§ §31^ -S-§§°1 5L71-51 ^ 

§§ §§31 §§ §A§ i£§§- ah§ %o] #§ §§§ 
JL §§§aH, °1§ §^§71§§31A1 § JL§31 31§ 

§AJ§ §§ A C E§# 7§§§§ 7l a 71-S71- 1 § §§. 

§§ § §§--§ §§31 31 § §§§ S71A1, §§31 
31§ 7h§§, §§31 31§ §§, §§§ §-§-7^ §§, § 
31 ^1§^§ §§, §§§ §§ §3!31§ §3 § 

7^§ 3 S7)-§§- 31 -§-§§§. §§ <$ V-6>§ 

<3^1 7^§§ <§<§oii tfl§ jg 7 hi §§§ 313-51^1- 
7h§ah§ §# #§ §§§ 7h§§ §31§§ 3§#§ 
7ll§§ 31 §§(§§§ si, 2010). 
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44 144 #1 144*m 44 4«ni 1*314 

414 3^4- 441 44*1 *144443 1 - # 44. 1 
*314 °l*ll°11*-11 4 * 1 # 7(jojo|q- xi^o| aj^ o. 

3 414 4 444 1*313 14 . 4, 4*311 31 
7144- 11433 4*1-141 44 4-44 4*3 333 
114 1*3 H41 441 °lf 1*3441 41 =l 14 
3*13 43. 44. 44- 44 44 4 4 *3*H 4 ufl jl 
44 7 I -4 134 441 4*314 *1141 4443 7fl 

4 4° 14 4444 4 4411- 4 434, 44 141 4 
4 444 4 4414 &34 4*1144 444 3441 
H 444 

44 7144 *11344 44°114 #4 444 441 
4 44 7 m 444 l§ti 71-344 44 471-44*1 
4 4 444 11 ^31- 4444. 44 44 #41 4 
4444 314*34 444 4*>4 414 444 43 
4-31- 4444 11114. 34H3 198044 44 
3 31444 71144 ^a}7} 47 .J 14 4 3H 

7 o343, 1*314-13 34 441 41144, 4# 
1714 14341 4414 4341 344- 44 14. 
441 1*31144 114 14 Ull 444 


134-11 014 4 £4 4= 44-1-4 £0^. y> 

44*3141141 4 ^ °-4i *>%# 44-4 4 
4 141431- 4 14. 3lH3 44*1-11*1114 
1411 *14(114 4 ^ 44 13 11 111 *14-4 
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41 414 4133 l-g-43 3 *H3l 441 41 
4334 34 - 414 411 444*11 441 444 

(von Glasersfeld, 1993). 
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41 *11411144 441 3*313 #§-44 41 
114 41 71-1143 414 114 441 *334 
4. 41144 41141 *111 4441 41*4 
4, 41344 4*3 4411 *3444 4444113 
JL44331 4411 #*1444(414, 1998). 4^ 
3414*3 H371- 44 44 41 #14 4441 
434 34144 44. 414 4141 HI 4 3 
144 4*1114 *H*31 *1-*13 443 34, 444 
414 *fl*H44 *344 44441- 41 H41 444 
44444 441 444. 4f 4 1 4 14444 3 
14*34 4*3 • 141 4443 441433 444 
334 41*41 34 4444 314*34 44 *1-3 
11 44 443 44(414 4, 2002). 
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7HS«HI, 444 144 #4 1h4 4444 1114 
4 # HI# 144 #44 ## #4 41 1H 4 
#4 £4(4^4 <2] j 2002). 


4414 ifl-g« 4^ SMI 4#4 # Sl£# 4# Ml 
#4 ## #<=>1 H (2) 4# 4## #-8-4 7fll #4#S 

4^444 TflAlSH, (3) #8. 7fl^^34 Hi- AH o; aj- 

34# 441 444 # Sl^# 5I#41 m^-w 4H 
m (4) #44 m- ii4i mi m 14 # 

444# ## f^4 ig 7 j. h>^ 1 4,^14141 41-g-sfloj: 

1- 144. 

LK #t| ISOilAH #tf*H S§01 im h oi| #g5L|# 7| 


7K HS4# m44Ai mi =H4 1 

IJOil ItfEll ISOlOjOf ft}. 

#m n ha)-i m- 1*1 ii4i mi 
A1 4U#4 h#, 11 11141 <mi 5L##4#41 
Hf IH S14. 141S #1 #4# 1114# 5LAJ- 
1 mi 7ii, 4# H, 411, 4# ##, 4^ 41 

HI HI 111 lf«H 5L1 4^°fl7-l 1^1 H 
-4-4411 41 a, 44 4! H444 44(NCTM, 
1993 ). nil 0^4 #4 #a4 #s. ^g# 444 
hi 5L#411 Mil 144 144 44 4141# 
#14444. 

5l# 414 44 4# AH4 1^# mi 1 
1 njl-1 444 #144 144 4Jf 1 SIH 
44. 4, 4 A 3#4 45i 4 a^o^h 441 1444 
1:44 4 44 14# H*v 4 SIH 444 44. 
41 5i ah (d 144 h# 414 mi ^i^ 


x| °ll 5J°J1 4-yio| °J44<4 £jijjf|2| 144 
4SK>|| so IS 1 4£# IM 44. 

444 44 44417-14 mil# 444 111 4 
1 44 m 441 Hm lofl 4i 14 44 Ml 
4144 7m44 144. #4 #4 #4# Wi 
1 473 # 77 S in o|44n m 444 44011 
411 444 44## 4#44 1411 #h nil# 4 
444, 5l 4 # 41H4 i4-_ i > n^#°l 4414 
nil 41 mi 4 m# 4511 41#444 44 
451414 4# #44 45i 44 4# # 4 ) 7^10141 
4#1 4 &44, 44# 444 !H4 #41 14. 
1 4HM|7i am n 441 1 #! 4 -S-4 

#44414. 447i #114 1444 47J#4 4 
4 ini 4# 14, 44, 4# 4 Hi 41# 4# 4 
4 mil# #4 47 ^ a^oiih 4#4 4 &£# 7f 
=1# 4444. mi41 #444 444- 111 44 
Ml #7HM1 1 ns##! 444 514 # 44 im 


V| f§g.^CHO| oj D | 5<q 



























5]7] ### #21 !# 21 ## !#7} H}7}51 51# # 

# AH?H ^1# °' S ^ Hit- ^ # # 51## ti# 
(OECD, 2001). 

#H## S## ^ojq. -if## tfla)-# 51###- 
^tMI# 7fl l####, ## ##51 1-8.### 
w^i #### #### #### 21 #7} # 

1#1#. 2 L#H^ ## 2 LAl!! #52. ##! Tfl-aj- °JA] 

t- ## h-^# hdh ### hi #5#, ## 
^Mll- ### # 51# ##1 rE## #! A]#! oj^j 
### 41 A]!- ojxl 151 7}Sx#}1 HI#. olBH ^ 
HW ## SAj-O] lill ##! Ha] 1^0] A)# 

#H #5#! 

m#A}Slai ## HI# #51 a] aHElHl- 
1 H#°l ### 715)1 AIIHHO): 1KNCTM, 
1989, 1991). EL#£S #525#-! 51# 4# a o 1-#°l 

! HI# # 51# H^l ## ##! ## 2LA}! #-§- 

2b ## ##! H### ##. 

SS5 LHgS olsH^Al BUAfe s,! 5! 

0|fe 7|LH5p| 0]aj°HS, S^t[ LHSS 5t], 

tfAtpoi Sf^t!- LHgoil cHa^ cm m°S, SOI# 4 5!£ 
s °JAj 8 tt# #CK 

Mig# ^EI JH4 lh cm S^M e| gqoil # 
gs|s^ stK 

Sf-a^Ol AAS st^al-Jl, AAS @7|-S!- #HH- E|CHH*I- 4 

Ete ^7|MDS o|aH# !28! S3S Sl§t) 0 . 

#. ## H# tl5|2| ## a|aji #«ai! lh§z|- § 
9 7|#o| Wfi #«tl 7|#nl s#2| t,^o| °# 
E|H^ S!# «E|D|qOl <U cm 71# ## !HE| 
0101 sick 

##°1 AjA^qji nqi #H1 H 

#°1 511# ## ##1 o#>i#oj# !#aj 5 H#e # 
^2 51#. 51-1 -§# #21 ##5#-!! #H1# !# 
— -S- #^1 # 51# l#l5l AfAjl ^S ##! H, 
HoHH! 512151 ai go| ^ 0 . 71 . ^ 0^.011 


oiqav Hqq 

£5J^s AiiH# ajhi 1^1 AUs! h 
1- #># # 3M slSiji, ifl-g-jfb H5i HI # 
5b^. i##^ <SH5l °1H51 
sm ^51 Ai WJ#51# Ho v ^5l ^51 Ai Hlall 
^s, qHoj haI ^«q5l ^514. 

^#^ 21 - 7iH7l! H_] o^i q -g^- ^-!§v 

H-t Alim X-1H21 711171 a> 

Alll- #H5l T^Aj-ss Ajz>aH ^l#7iq qn ^ 

# # 51^. 21 H 21 H## H 5 ! #SM4)H 
1- °1HM "t#2l nsfls, Hq m t?t # 51 

H, n n H# #ii4 #7ii °1«M # 51 

# 21 , 1998). <> 121 - HI 7ii e. 

#21 a)!! ai! hi Hfai#l 51-1- #5> ^l-Meb 
#21 11 H>A111. #, H## °]m 71H1 0^0^ 

#7HU1 um ^5)2 # 51711 € 

I. 5 iq^°H (simulation) #2] 7]m 

aja^i Ha17#i, 101-7} 1# H# Ii4 
siAUH 1 1! H# 7H1 #>1. 

EK ti^go| Aj|H X|AJ(7|^ 7|AJ)# Haiti ^tl HO 1 

0101 sick 

## H v ### Afls! 11! xiaioii haI 

# # 51 # #HH°} ##. 211# H^oi h aii 

1 - aHH 51 # #5l#S «}###> ## 141 7 }a1S 

al# H!oi a]^ #ai! Afls! o#!!# ## 
51 «--§-#: # 51H ha} 7} #H}21 al^oii ## 
! 71-i-oin oiqai h Aiq! 

-g-Il 51 #S4i -S}# 0 ! #411 # 51#. 2L#HS H# 

## ##-§- l#Ai! ha} 7} ol# A]#51 51 

# H al#! oi!# Ifl5i, al#al# Afl# IbH]# a> 
2L S:## ### Afls! 7H#! e###, #o}7} #aj 

#21 7l!# 7fl#! AflS! 7fl## #1## ###51 

7H#HS!#€fl #7 }o): ##(Driver 21^ 1995). 


5S 






























°1^ 1°1 *14§- 

*HHI #-§-1- 1 SlH^- I'S# t v 41, 4#^ 

I’S# 

3IAH US#o| 7^|3. °{S -ifl*S x|SO| ^Si'EJ^h SSfs| U 
OfshOIOt: Sfch 

JEAfe ShAHgOl a|)SS mg°| tf^oil w°!! US A|AI* * 

ss ah ai 134 mgoii disioi s°i?w. 

[[H[[HS US#4 Aj|H J|AI 0 | ##£^ 7)14 A|g»°J S7HS# 
Mtmui 4S 5i°HS, JEAfe US#0| A|L|H Ol^ 

SUUsMM- USD 7() ug Ah Ai |5| iAUf 127[ oidk 
®)S* o| AHSS 4*4 UhO)| flSU US A|AI* 5f^A| = 
U g# 3LA1 f£tt U4 4# A^M* Dial c-h^-OH IS 
USoll *Hjo| sHOf UU. 

JEAfe 5fS*0| Aj|lj A |AI^ AHSS Sf-H mg* 4Ux|* 4 
SSfi- US* xi|*s^0|: thch 
JEAfe- tfS*o| US AH4 AHSS 7HS4 2f7||* nHUm 
S. 4# Sim 4 #tH4J 1USH* £2M SW. 

jeaH je4-S#o|| SU °jA|Aja|tfo| o|mo)| igg °fio) 
#34)0 f UH 


□k t,^ j^ajel mn\ *m v§§ itm i °^m oi 

jl# 4^o|ow t£h 

## 4U^ 4^ ^-t 

i #°1 3H8-i- °lt- 0 l-§-«M #41 

1 - °Hs 1 - *4#- *H9#4|t1| *KI£] 

-mw 4 Sii# ^n 334- 7>3 

## 1SM4. i^°K£(Vosniadou, 2001)# 3L*} 
?} ^ u 3#4l7ll «Kr 7l-sxl7] ##- A||dl^ 0 J 

1- 41, «H3#°1 Si #41- #-§- 1 si^i 

wwk °m *n #### #-# 3 - 3 # H4K 

i 4jH Afljlt 4UJS.O! ^Xl xug-ojj 31 

i # 31 - oi^tH oil- nm i sis# ^ 

HtH-ELS^I1 4M°11 Sl'd^l 

^4 ^-8- €^. 

^7]^ &SL-& 2AfH 4j-A^ofl7ll 4^41- 

^ XlAlo} ^3)- ^41-4- a>«4- 71-3*1^ ^ofl?> 


^°1 °1-M^ S, U 3#°M 441^ 4}-^ aa S 

nr iEfolxl -SV^ 7|-3^0j: fl- 

4fe 4H4. ^Aflxloj ^ 7]tfl-g-s. f^4}xln> 

*tf*m ^ 2H8^ 7 ^\^, n^°] ^°i 

4c- ^°11 *RI^ 4-!- 0 !! 'd’S ^71- UoN-^Aii- o] 

^-#4- 

^S#-8r ^41 ^ ^4fl TKlfil ^ 41 

H ^SJSfcil, S^«l- 

°1, Aj-JLI-1^.71- 

^ v ^ l0 11 a 1 s 1 x l7l ^^(self-regulation)°1^3: 4j-^xj- 

xf 4 l°l ^SS] 4V^ 3|-^4- 3g7>^>^l olsfl 4 ^ 4 - xj 
41 ®M, 1-Q-^l 414^1- 4^ 41fe 41^## 4M§)- 

41# ill-##, s## ### ## 71411- xin^-o. 
#^#°1 7f7l 4V1X1-71- #£1 £! 1 

$1#. 

saiis shu^oii aiow 4 h s Ahtioi saii tm u^om ya 

* 7j|S!5^M StK 

AfS 7nth 7® S4UU 5 [h U4f*S S5J0IO1, 0|** 
01*7)1 a®* 5UAB 7|-at!#. 

us ai-u°i huu Am us* sa^m, obh ss 
0)1 cq-Et SA)|7h ssats SSOII as s tw. 

^oiu u*som sa)|o)i mu tmm son chsk^ s 

7^m^- ti-c-K 


UK #AH=o| s 7 | Oflol 7Hfh 1# ISOlOlOf fhDK 

H^^-S 4J-141 cfli -§-7)71- n# 4K1XK11 
lit# #^#Bll ## 7 K 5 iCL#, 171 # #xll 
7>Xl ja. 41-1 ^#°ll #1 7110141 #4_ O fe 1 

# #1°11 Sl^-Ii Tx>^V7>xloirq- malH^ 4Hx>oi 
#711 41-1511 ## 141 ^## n lxl7ll SH 1# & 

7H1 #71 11# #!#1 #14. SAf# #4 
14UJS.# rt-x^ ##41 ^tgi ##4) ##. 41# 
#717)- ### 41-lxl-l 41-1 7^#1 #§fl # ic# 41-41 
##. JLAl- 7 } 4 T-AJ 1 # ifl# # 7 l 4 r#l #Sfl # 4 V 1 

si# ^##i m 1#. 
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AH#H *□! Sfe §ls 2WB- SfAH^OI 27 |S 

m HX^°| A |2 7 |#S AfeS|E# ^SjStK 
Sf-a^o| -gSIll 2|*jo| OOJOI Oft! LH»o| oo||| S flsJ-AI 
?|s AAS°| ^Sh5j ^ajo|| lHsKH ISlf* 7m 4 SlE^ 
^SjthDh 

tfe zmo| 4^0)1 Ajg 7|^ah s a g SOjfhDK 

§fe#°l Agra ^A| S o| § 5^ ZL ^ 40 )| LH5^ g*|SMI 
§7^CL 

i «?i ^ 2 ® lh» ^7is 4 °# aoi* ai- 

§5^ “□! 0(-L|S} ShAg^Ol #§3® Sh^ 

7H1S 1 zl gfH* Aigsth 

AK A|AI ^o| g7lMl# ±1*11 AhshOfl 7|i£h §7f a 

g§ n no Hoi sth 

4H tfSMI m 3 §7l- 11 # 111 ^M# 

S 111 11, H5l jl ^7> 121-71- £# ll^l-JI 

n. im i7)-i n °m ifl-g-ofl m i 

7^1-3., ^7>7l- #H HI #1 oj^l 21^1 1# 
1^1 1*111, 101-71- m 11151 -o 

11# $71*11. oil# #1 Sill m H 7l# 
4- HI l^Nli HI 1# #H ill no. 

S HI# 11 no] 1121- $7> Aj*H mol 
^ 0 14. S# 7fl^Sl m 1 m H1 
3. si# iu $7># hi Amu i-A^i 
^ 1H Ills 111# HI 


## #1 HUi 711211 m 2# 

Am m, in# in m h ii# 

°1 Sill. HI ## oil Ail HI Sj-Ajs-Oll 
11 ItflSll 11 111 11 111 H l#Ol A# 

€i. oh h# m m 5H hh Ai^ii 

m m m i# i hi ii. m $7i# # 

1171 in 5LAl#l h ah## 11. 

5,^*0i|7i| £3±j0|n, Sf^S^I E.^|-y Sh^. S 

SS 7Hiet#h 

tfe# A|-o|°| 7H°IA® »^5MI iBjlch 

s^#o| ^Shoii cm o|§H Sftt# £# 4 5Jfe 4S S! §7f 

AlS-tg AjEH©t|._ 

Is 7fete S! §71- ^“tecL 

C-fete §S2h 71#21 

2ltf 7H^°| OlsHOll CHS^ X-H7j|±jo^ 71S5 

tfesoi n ^o| 7|AI 0|sH §j 7|#s nfete ag°s 

g§S 4 5ife 7 ISIS A1IS1CK 

c.fete 4S0IIA1 C\%m g|go S 0|=CHtJ §7|- H2feS S 
4-t,®2| 7H-y# ?|SH tfetfeh 

15L l^j-oll# lAj#o| 5711 1AJ 711 o] 1 

§°ii i# «H 8 ^ 421 -A^oi nsioi mi, n 

II OH1 n, Si AfllAiS OH all! 3g 7 > 1 

«# AJU ioH 11 #711 A o >loll 7lil 5g7> 

1 ah 1 SAHH11 in# 1# SAHlTfl 

III #lol 1 n 11. 
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VII. #44 #4 ^ 7 > 


01 


#2 35^21 o|D| 


14 MS 41444 , o)-§- 40) ^ 71 - ^5. o )#43 


tj-3. jUl^A) jHAj-o] 44 J- 0 ] #34143 3LA}6\ 2 fl 
I'SH 44 7]t^7} ^?!>i, A||^l 0 ) 5 ) q-e^oflA-l^ 
114 37b! 4344 ^Ajol] ^Xl JLAj-O] l°7j 4 
n 14434- 444 341 4113 H. 144 
Wl^l 4 m 4H ^44 14 H4 47b 
411 3443 3 34! 4^4 37H1 144 4 
1 444 4 #o) #141 43 431, 3-451 11 4 
44 3 S7H|s. 44 471-4 44 447b 4444. 11 
4!4 4141 4 #l 344 44 4444 47K4, 4 
1 47)-)4 47 I 44 4414 7114 4 3 434, 144 
^ 71-4 43 71 - 47 )- 37^4 ^g. #<* 44 4 

44 4#oi 4 4 514 . 

471144 444 44 444 4 # 7 fl>t 4 443 4 
4444(444 4, 2006 ). 

44, 44 371 -si #4 1 - 44 - #4444 3444 
7144 7)17) 44. 44 444 444 44 444 4# 

4 371-0) #5V #4 71-#-# «#oJ # 4 # #ul#7l 

44 4^-i4il 44 44-44 4 444 ■ 44 

7114 34 ## #4433 141. 

#4. 4444 3 # 4 # <g°w ##433 414 
4 44 4444 4#4 inn. #. #4 1411 
4441 4444 4#3l# 4 444 3# 444 4 
44 4344 4#1 4433 417144. 

314, 4 4# 44 43 47111- 3444 417144. 
1, 444 3113444 444 4111444 4 


3 47)14! 34 44. 4444 11443 4444 
14 444 444 41 444 43 44444. 444 
444 4t)1 44171 44 ^7} 4#4 1444- 141 

3 44 1444 44 333 xn-g-s^ 7)14#4. 

bU41, 144- 7 0 v%o)i n 114711 444 # li 
4444 41 m 4)7144. 4 #41 #4 ^7} 
7lH 3! 14o)i ffl^aioiji 3.4433 414! 4 
1 141, 444-7J-4011 44 7im 44, 3443 
#41 4 444 14oii 44 34m 4144 44 

41414-n 3441. 

144, #4 414 7]H 444 7fli 7l#3 4o 0 > 

4 4433 4444 444 1 m 47)144 471 
44. 37)-o) 41421- #40) o o 4>3 4 741 44041 
147134! 414 430)17) 41-43 444 H37b 
44. 441! #3 #4 #14 341414 14 4 

7>7l- 014447I011 3! #4 441 7>4> 7J-44 47b 

31144 11 414! 11 4-14 41 3# 
34433 3! #1 44433 440) Tg-A) 434 

7 Hr44 114 447) 44 411 rf-A^# 43! 4 
44 4N! 4!4 4# 444- 33^3 44411 7il 
443, 44 7 i- 4-4-0) 7 )#3 40^ 1433 414 
1 lH 44144 

144, 11 4! A ) 411 #1! 14 4-. #44 

1 41414 44 4433 414113# #14 3 
441 41444. 11 4! A ) 4 #4 A)## mi 
111 ofl #444 431, #1 4-#-#! 3141 
4410)0): 44. 
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-e-wa, 43 3473 3^1 #3 43 143 33 

1- 4314 4334 ^ H H^HS 

43 34 x ^ 7]$^ (1) M JLAl^- H 33, ( 2 ) 43 

€ 347b USm H 33, (3) 33 ic^^- 341 4 
¥4- * 4^, (4) 3! olfi] o| 1= ^g-Tlll- 

13 SjAltfcf-Oj Al^l ^ 51C]-. 

5LA>o| 1<* ^ofl rfll 3^ 7l#o] HI $4 

3, 13 ^Aj-4^ ^-1 331 7>xl ^o]]A] 334 

44 H4 333 341 143 6fl 34 434 1 4 
33 €4. 343 th 343) 313 H4 3^- 3 

4, 444 s41-44 444 3143 ¥44 

S3 4 444 444S43 4444 4 44 s33 
444 44 4 44 44. 5*444 s4 #44 7] 44 
4 444 444 7414 44 Is 514 s4 44 4 
4 X 3 3#s sH -33 ‘4^’ofl 33 3-31 7144 
7H-g-^-o.s4 s!33 s4 143 44 5*441 31 
1- S3H 444 44. 444 444 444 333- 
44 44 4 ifi*bl 44 444 4444 4 44 4 
°14. 


444 444 44 4 44 444 37b 4# 3!1 4 
4444 444 4441 44 343 43 a 4^444 
44. 43S4s 44 37b 3## 3!l:n. -M414J-41 
444-9. 33 447144 M, 447b 44, 

31 44 444 447b -9-444, sil 441-44- 4 
413. 7H^b4°b 44. 41 4444 4 44 SAb 44 
4 44 47b 344 4444 4444 444 444 
1:44 71-444 144 344. 

s4 44 37b 344 34 l7b4 4-s 37b, A 0 i-a 
37b 4ss %41 4 4^4 si 4>^41^b41 3133 
ob 44, 32.44 7b=44 1444 134 7143 5^4 
¥ 3s 414444 44. 4444 SAb!4 3433 
j2-4 144 44 -9-4#4 0411431 443s 444 
4 444 1444 4447-1 ^444 347b 44 4 

44, 01 !-§- ««i 4330 b 41. 32Ab4«4 ob 

44, 47j, 14 a 1 13514 n 4^443 all 7)1 
4144 441 444 3444 44 37b # 

4 32.4144- 114s 143 sa c >!4 n 41°1 

33a 44 . 


43 43 3431 i^bi n 3g7b, 37 b 7l 

4414 4344 ^4 7 bl 4-9-4 414 *H84<>1 
is 44 444 4414 isi 4 m ^on 1 
11 44 37b 341 43 ] as#4 444 43441 
s313, 4-9-4 444 4413 SAb417^414 
31147b 44414 2^3 4°b7b°b 1344. 

4414(Danielson, 1996)4 4! SH 33 a 
7b44 1311414 isi ^14 44 37b 344 
331 !a) 113<y al 144 43 33 ( 7)1111 4 
1, 32.3 13, 44 , 343 31)ss 44444(44 
4 3, 2004 , Afloi-g-). o) i! >g7b 7 I 44 3213 34 
7j 11431-1143 1 333 114 44 ssi- 
4 3134^.132Aba 131347^4 3114^- 7b7l 
47^1 in 1 4al Hi. 

13 37b 7144 7fl! • 1344 l^MW S 44 



441 13 S3 ^ 44 


7\. 41 g7^ «<* 


43 37b4 43 3, 43 4. 43 41 431 is 3 
314 51-2-4, 334 43 434 ‘33 s-fr, ‘43 
33’, ‘43 13’, ‘43 W ^^4^411, 3 
4 5LAb7b #4 43143 1334 44114 -9.3 
4143443 3434. 


^.x\y[ 5 ^ a[ai 

jHA|- 7|- gulsHOf f 5 ^ 4S 7114! 
nxm i«5(|of if 5 => ss -yis 


Z-H71 'H'Mm ?|5H sHOf t 5 o a]3 
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44 44 4^4^4 #47144444444, 4444S JL44414444^44444444°11 

^4# ^ oj^fi- as. ^ *uifV 4^4 tuft jiLA>o] Hj-A^ <34#441 44. °lf 4 414 -&41 ■=> [4 

4 41511 [44 4*81 ■=» [43 4414 4414 °1 444 444^. 44. oral w-u b * 



44 p.4 w-4414 4 4 44 44 44, ^44 44 4# 4 ^44 44^ 44 44°11 44 4*H 44 

4 444 41944 4 #444^ ^4444, 44 444 444 444 44 44 4^4 44# 444 4^44 
4 #444^ 444471-, 44 4^’4 444 444 4^ 44# 444 44444^ 1S4444, ^-4^- 44 
44’4 444 44 4^ 14°ll 44447)- 44 4^44 44 444. 


44 47#- 44 44 44 4 4°11 44 444 44 <# w-i>4 44. 
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<H \l-1> 43 ®7) S3 


4^oj hajl cticx 

X bd O' 1 CD — l 

43 §71- gejoll *t) -as 

421(43 §7) 2i) 

2221) 

lHS 

• 22421)9 o|sH 

3 xN39 

22421)9 =E a! 9g0|| *8)3 9*8| 018118)2!, o| 

: 998] xK998)3 430)1 3993 3 

433 12439 4fi 9 0140)1 438)4 43 93 

8)71 

• 43 014 

S°)o| e|S sj-jE 49 a! 34 430)1 333 #4 
SI oisHsU, o|S 430)1 998| 3994 3 

3i2(44) 43 3 34 43o|| 7|ss)0) 99 514 
43 938)7| 

• UJgW *|A| 

491 am, °|A)s#, 4# 49 *44 §49 o|at| 
8)21, o|» s49°4 430)1 393)4 9 

4X)| am, °|A)S#, 4# 49 *44 998| 99 
8)0) 43 938)7| 

• 439 7)*| 

439 m\s\ #494 #48| 398)21, o|» 43 
o)l 9451 3994 9 

439 7)93 4£90| 949S3 43 9S8)7| 

3£x) 

o|sH 

• 

3499 99 44, 93 99, 93 33 44 44 
995U o|» 9981 43 A|30|| 39S)4 9 

34X) 440)| 498)4 39 0)4 3 3x)|, *44 
438)7| 

• 47|)4 

3*x)°| 47D3S 999i o|o)| 0)38)4 9 

9*93 37094 938)9 949 9H3 47| 

• 3# 47 1 

3#x)°| 33 9 Sn|E* 938)21 o|» 2i9A|?| 
4 3 

34X) 440| 994 999 43 *44 #8)3 t) 
4 471 3 *9 498)7| 

• 433 EH£ 

3*x)°| x)99, 99 44 995)11, o|» #9A|?| 
4 3 

3*x)°| 43 3401 01* 439 EOS 49A|7|7| 

• 3h 33 

3#x)7) 9 ss) 4 34 *4 9 334 995)11, o| 
4 430)1 3994 3 

34x)7) 9494 34 *4 3 994 398)0) 4 
3 938)7| 

224 
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IfStf, hSU, (S33) A-|gA- xj 
3IS3, 3SS, xHSU, (SH3) H 
SS3, (S33) SUSS, (SH3) 
gqS3 hh=33 S3 AUB 
Ar)B,U, A c , A-B 

>V^hM 3h^ 

1 lJ_ S =i5 

11 

33-35 

• §33 t(°i t® s*|| 


2. §31 

§E13 £3 

12-14 

36 

• sh3e||A2| §§ 


01 g*M S3 

37-41 

• 3313 s 

• S3, §3, S3 

331, 7H3, m, S3, §3, S3, 

P *9 

02 S§3 

aaistf 

15-17 

42-48 

• 3313 s§3 “§ 

• 333H 

• ‘HS'3 ‘&|CDj'4 strife §31 

333H, ~P 

03 3313 

321 tH° 

18-20 

49-53 

. §313 §3 tn° 

• §313 =l q^ a fo|°| 331 

. 3.1 StH 
i Itt td 

3, q^, §#S 

04 S2i32l 
S^SZJ 

21 

54-55 

• g^sy, assy 

g..g^7j j§jQ^7j ^O^g-g^Tj 

p^>q,p^q 

05 3cH¥S3 

22 

56-58 

• sq¥S33 §3 

33333 

>V^bM 3|.^ 

1 ITS =i5 

23 

59-61 

• §33 ®1§ 3§ °3I 


E13! n^al 

24-25 
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• 4S 331 

• 333 q§ S3 

• q§3 371S3I 
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4444 #4 # #4# #4 #4 
2} 441 #4** 44* #4444. 
4444 3M4-* 444 4*4 
(Cantor, G. ; 1845-1918)# 1879 

4#4 44471 A 44 444 °1 


44144 1895 44 189744 ### 4*444. 
*# 47H4 *] 4 #- ‘4444* 4#4 # 44 # 
4444 #J7 0] cj]#o] SOJ4 444 441* 4 4 
** 44444. 


44## 444471 444 4*4# 187044 4# 


444 4 ^ofl 444 *## ‘4#4-*41*(Cantor- 
Lebesgue)4 44* 444 444 #* 4 $*, 
18724 ^r 4 44##* 444** *444# 4 
41144. ^fl°ll 4444 444 444 4444 4 
444 444 44* 4444 4444 44444. 
1873444 4444- 444 44 444 #444 


444 44444 44 444 4°41- *##4 44 
4 W1444444 44#4** 44444. 444 
4441 444 4444 4444. 

*# 444 44 4444444 444 444 4 
4 **44(Kronecker, L. ; 1823-1891)4 444 
444 4*44 ###*#41(Crelle)4°11 444 #4 
44 *44 o] 444187444 444*(Dedekind, J. 
W. R. ; 1831-1916)4 *#** 44 444 4 44 
4. 187844 444 #* 444- *444* 544 
44 4444 4141444*4 188344 444 4* 
4 444 444 4^1 44 444 4*444. 

4444 444 444 *# 44 444# 444 
4 44* 4#7l- 44 4# 44-71- 44444. 4* 
44 444 444 44444 #44** 44# 4 


414 444 44 44 44 444 4444 4444 
44 44444. 

4 44 44 B 44 41 444 444 4*4 44 
54 44 ^(Cardinality)# 7)#14* 4 4 , A A 
44 ^o _7414 4431444444 

7 l-444(Countable set), 444 44 444 4 7 1- 
444(Uncountable set)44* 44. 4*4°11 4 
44 4 4 # n 0 (k 0 4 4*4 4 4*4 4 44 #4 
*7-1 #5)1* 4(aleph-null)44* 4#4-.)4-c# A 
A 4444 7144 444 444 444 4444 7i 
44 444# 41 4#44 44. 

4*4# 44 44 * 444 2 A # 4444 444 
44 4*3444 447-1 441* *3444 4#4 A 
4, 44s 444 44444 4&4 44 4 44. 4 
4 2 s, =c°14. 447-1 4*4# 4#c 444 714# 
7f4 4444°! 47PM471-44 44# 41444 
4. *4 * *# 44- AA ^44 #444 44 44 
4* ##444. 44- 44 444 444 7 ># 
(Continuum hypothesis)’ 4 4* 44. 

4#°11 19394 4*4 44(Godel, K. ; 1906-1978) 
4 444 19634 4*4 *44 44°11 444 4# 
7)1 71-44 4444 44447-14 #44 4 444 4 
#4 4 44 44 44 #44 4# 4** 4444. 

44 4*44 4# 444 444 4 44 444 

4°41 444 *4#(transfinite number) 0 !!# * 
*4 4 A *4#7(- 44 ^Xfltl4# 4# *4**4 

44 734 71-7)14 #414# 44444. * # 5#i 
(Russell, B, A, W. ; 1871—1970)4 *4l7ll(Frege, 
G. ; 1848— 1925)4141 *4 44441 ‘ 4 - 7 1 4#l°l)7ll 
444 4# 44 441# 4** 4# 44# #4* 
# 41, X7}XA\ #44 X# X°11 #44 4*, X4- 
X°H #44 4*4 X# X°ll #441 44.’* 4# 


















I 3 !*] all 733 < 5 - 3 - 33 . 33! ‘ 3 3!3 3333 
S 313, o) -g-7)l! 331333 33! l^Wl ^ 
1 -r 333. H 3 13 n>! l?!)!^ A^HA !! 
3S 33331 33! ^33 13 $33 AH 33 

1 13 o| 1341 3133. 

333 33°1]£ H 3 -S 333 33 133 7J-ST5]- 
1A3 ol 333 tflAj-4- 333i 33331 

3333 33-3 3-^33 H! 13331 3 IS 33 

3 -g-^l-^^M 433 3 3 1 7^-i- ^SJ-^Tjl 333 

4 Si7l 33133. 

2 . A4A4 

133 3« 113 i^ 2 fe - Ojxj-O] $$_ H 
ofl 333 711333. 1133! 313 ^S\^r 7}3, 

! 3 5]! A5)3 7lASl3 7^1- 13 - 1-03 

13! 1W3. 3 1 33 ! 31 l-S-33 43 ZJ 
31 S33S 3433 H. 1§1 % 33 ojxl -03 <31 

i 1313311311 - ^ w&3. 

^3 H4i 3!! 33 1531 11^1 HAl^JI 

03 - 53 Z;S.iiJ31—(Aristoteles ;B.C. 384-B.C. 322) 

1 35 .# 31333313, 3 17303 <311 £1 <3 
1*1 <3 1031 i-gi -03 1 ^ 313 . A 533 AH3 
^731115303 33303 jiH JL3131731 ll 
13141 1^31 11 7 - 103 13730 111 7-1-113 
31 El5ii 2L1311 H3 H-TjUS 117] lsflx-3 
1731 030373 - m 3 ! 5311 . nf 31 7lHo] ^ 
37)3 =3 ASAl o] 1^1 7]$_ 13(symbolic logic) 
£113 13 (mathematical logic)41 l 3 ! 33. 
sj-ojsq^Leibniz, G. W. ; 1646-1716)1 7)1 

its 731133 3A3! 33-3-31 as) 333. ni 

2 l 7 ] H11666 Vi !33 ‘De arte combinatoria' 

3-1 43303373 37313?1 73-9-3 -0 ^ All 13 - 33 

3 33 mu no) 333 . 3 - 03 = 3^1 


16793311 16901 73-0333 3-73 o] 3 - 31-31 -§ 3=303 

731 13! 3 -S 3 -! 31 73 - 3-11 33! 03 = 0 ^ 03 , 

133 313373 31 !A! 7H3!! 3#3 13. 

731 133-31 31 131 18473 !(Boole, G. ; 
1815—1864)0] ‘33^ 11331 H S13 133 
I3-3 33’°H 7)H3 4 H 373 !- 3-33373 373 733 
13 333:3-. 11 1854331 731 13 3*3113 *8 
1! 133133 H 133 31-3 433 031 

3 73 ^ 73 - 3! 71-jl 3331 33 31! !>a313. 

13 71331 1890-18953 73-0333 
3S3 ir33(Schr6der, E. ; 1841— 

1902)3 333 H 13 3431 3 
37 0 >3'3171 37 ^ 5333 . 73 -! 333 
1337H-! 1 33 731 13 ! 

1-133 34(Boole-Schroder algebra)’31-§- 
3 s 17 ^ 23.7331 3303 33 . ! 3131 3 - 3 - !A 
3 H°1 333 0 113S $12.3, S3I 33 3! 1 
303 A133 313713 33s 33. 

AASKDe Morgan, A. ; 1806-1871)1 13 
1733330330.3 1847331 333 ^3 133 33 
H ‘113, 333 7fl3’! 3 a 3371 3! 
17(13. 131 aas3 371 3311 1331 33 
H!311333. 
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stm ns°i mm oim h 4 m. 

EMI 

si^ara 

as • tf# mm 

as ■ S|£ti2| SIS 

a£J 

*14 sfoj 

m?\ °n* 

XH|A| 

0§u| tf£* o|§sloi o|S ysej st£o]| Hath 7|i 7HSS sys| t|°J, SS 

olCl 

gEia £h ii la, 3* 2WB t°5fol o|S E1SS t^shEAj o| aWB 

sHSt h 4 S1*S SAIShcK 

o 0|S AW°| Hfil Al|A|5tf. 

• stm ss°i mm oisHffl- 4 sw. 



E.k=L ShS. 

□ 1 s o 

7H^ t|£ 

S*ll sHl 

o ss 17 b iu, sa ss* ^n^ag tjch 

0 Sa «* l&5|7i| Sin, Mg MSm tM. 

O m LHS M'S 

■ m 

S&IS iSOII °|5l0l ZL HUMS «g5| Oh 4 oi fe 3#°| a g 

• ss 

mm 0|^g CHS 5H45H4 

r Slh ' 10 MS s° «S°I a°J’ 

© 

1, 3, 5, 7, 9 

O “All IS* *711 SICK 

• S3* tH°j5|a, Mg ss* tW. 


Sal 

§te lhs §a| 

*W o||a 

o &m°i mm mss mm. 

O a|a|* oilatW. 

• SH4 as a|-o|°| S7IB oisHsla, Stfal a® ggofl m^oi awim 


























cH9S 

I.smsfll 

S4 

inuiW 14~16^ 


1 . Stf 1-1 SSS 5S a® 

*W 

2/25 

tfoSfi 

ass as ak>|o| 37 * oishsk aasi hs gas s 4 as. 

EMI 

si^ara 

^ ■ So *g 

SS ■ SoS°| ^2|S 

£g 

if°j 

5?l SW 

So =fi X1|A| 

0|S A|A|o|| SoS UHS# 33s| ®°J, satis. 

o So S 7 | $ 1 « S 3 ass es. 

© sss as* aasi a^isfe *13321 yg* ass ms. 

o 0|£ A|A|2| tf£ =H* X||A|33. 

• S34 gs Af0|°| 37111- OISHSK stf°| HS Sa* 3 4 as. 


S7H 

B b=L StS. 

1=1 1 E=! O 

0 SS 17 1 * li, SS IBS sHSs&S Stf. 

3* SB S3* gfi«MI 3.H, Mg sss 33. 

0 So mg Sg 

• S33 as AfO|°| 37|| 

(DaS S3 32| as^ H, a3- S3 Soil SSSSia 33, a<BA9\ 30 1 3 

stss 

( 2 ) bi\ S3 5°| aS7f oiy HH, ‘b± S3 B 0 || g3*l gg 33 m 33, b£B 

S ^o| 33t!i3. 

© A: 82| °f^°| S3 

<=> 1G A, 2G A, 4G A, 8 GS 

3£3, 5 <£A 

• sss hs ya 

( 1 ) assig: stfoil gsfe fi£ gs* { } loll Slsfe ss 

( 2 ) ^axiiAia: 33011 gst-g he gs*oi 7fA|g g§s sss xiwsb sa 

(3) B! SolcHna: ng* 0|gS3 33MB 33 ^-A-~^ 

© A: 62-1 °fg 2 | S3 3 { 1 , 2, 3, 6 } f 1 2 \ 

[x 1^621°^] l 3 6 ) 

0 °7|| 2 , 33S S7|| 33. VI 1/ 

• SIS Mg ss* 33. 

gs3ia, siAiiAia 

S3 gss • So 

S#0||A| WflOII S3 

mm 4 as. 

SEJ 

S& LHS Sal 

*W Oj|H 

o 3A|2| So MISS S3S3. 

o 3B AI-AB 0j|;a33. 

• S3S g#o|| c||S3 13133. 
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Xlsl- 


Aisjsful 


oia sasoilAfe 4 # LHS* x|ESch 

® Stf2i 7HBB oisH^ii, stB aei h 4 
21711 44. 

© 4 m Afoi°i is ^tib oishswi m. 

@ utfsi 24« V 4 21711 f]4. 


SS«2| 


±EHSS 

*|£ LH§ 

01 444 *4 

SS 

XlShOl cc 

bd bd —1 X. 

114 fil 

AlShOl 

bd bd —1 OTT 

02 44 AfO|°| 

Slf 1711 

bd^XlSh 

1 i_L bd bd 

4 llo| 1 * s 2 

03 444 21 

1114 mil!' 

411 

ir|-Xl oh 

A l bd bd 

114 2114 

l=PS7hO| UH^j 

m 14 

S2S 12 14 4*11 



^■SlLje]- 4^1 u O|||*] nj-Ajo ^= 7 | 7 ). ^t)| &Cf. 0| l}2.^ <>|irfefe 

^S8fe5°i^s^? 

0)\g.*e\ $2] 5 e°lM" 7^011 fl- fe, ^Ofl fiO| AfcSZDfe #§ <S<>| & 

Ch Wife m$\ 4 v feS sol- ®3H» Sftfeqi, ^2] fe^oil L+Sfe oiMfefe 4fe 

4 S7H fe# life 50I&CJ-. £ Sfefefe H1Q# STO Zj§ nffe^ol^i, fe7|fefe ?M 

0|L+ axvs^^o^^ife §7»nffe ^oiojcf. 

o\Q s°| fe^o| ^fe a^7|b] ^ nj-Dnei-'a s[ g-isoiw ciW^fefi 4 f fe 
0^71 ii||°o|| ntaflx^D]- otqe]- #3# Afe ^u|x^o|i7||£ S51SH}. 


01 UHfe^Ai c+fe^ltt sfllsK 1 ) -HXh 


^lo> 

Id Id 


*g-y# am 3 


o\m 


LHgo 


4421 A Ifefe 4^41 4 2151 

4 Ife fefe^l4 *<1441 fefe 3Mr fe 4 21 
fe41, °14 fefe-4 444 AAA A A S 
41- 4 2ii. °i m^ife 444 7^, 44 Aj-o]i 
444 <s ah) cflsM xi^c)-. 


71^4 


7ffi 

Ai*| £.2* 

OTI 1 ii_ 

1 . Ill 7fll# 

1 

41* 4Jf H is ills 44 
4 7]i { }, e, <7, n{A), c, 1 * 
4-444711 Aim 211. 

^1 °l|°l -Ll, id tfe 

ill 4 214. 

X 

~5" 

44°114 *S2l 44 41 4* 414 
4 7issillj:4 214. 

4 

4121 44 °l- 1 d 44- 4114 214. 


4fl 7|€ 

Ai *1 

otI l Z 

2. 4 41 AH 
4 if 441- 
43:* aih44 
4414 214. 

4 

4 44 4°14 $4 441- 4S* A 
-8-44 i44i 4* 1-4 111 4 
214. 

X 

S' 

s4ai)a14as ill * 41 am 4 
si 441- 43:* Af#44 ill 4 
214. 

4 

4 4 - 0 ] 4 nfjoiq- *i4-44is a. 

14 -I 44 A 414 a4 441- 43: 
1- Af*44 4414 214. 

3. 444 44 # 

14 214. 

4 

44-4 4441 44 - a^^. o^sm 4 

*4 4 *# * 4 214. 

X 

~5" 

444 444 444 244, 444, 
4444 4444 24144 214. 

4 

fl TfoMafjis a*4 4 444 2 

444 444414 4 214. 
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AHS 4£ §44 7|s 

• tJtKIH, set) 

• aid®, element) 

• S! C-hOICHZL^yj(Venn diagram) 

• o'SHIS:empty set) 
•aed, b&B, 0, n(A) 



4141 44£ 4441 %7}^r 44 - gj 44 4 
si 44 4 41* 4141414£ 4 4 £»H*1 
(http://www.wtf.org)4 A 1 sT°hs- 1 5^4. 
st MH 4M£4 444- 41 14 

-§■ 414£4 HI 44m ia)l 

°1 7 ] (http: // www.kukkiwon.or.kr) 0 !] 4 

° s v °mw$M-. 


Xj*hO| «2f 

±E1£! *l£ *H 

44 H4 IS oisH^hsHl ?14. 

S4 S£ A)0[°| 44B 7|s e, ** AhgSlO) L)E) 

y 4 smi m. 

@ 44* S£4Sg, £24|A|g, si El0|CHn|Ho^ lie) 

y 4 swi m. 

® 5Stf2| IS 0|sH4n SS2| S£°| 7H1* *4 4 a 
4 eii. 


■ IIh^SI ° o| w 

1 ■ 444 ^4 >A 3«-4 A 14 H4 °]ni7> 141 - 4 - 444 
44 44. 

2.H444 ^44144 4444, 4444 444 
H • 44 4444 4444 4 44. 


»? 4*4 o|sH 

4* *fi • SA1S xls* 144 7IS0II 44 mu 4° 
SMI Stfsf S£4 1 * ®MI Siaife ^o|c). 

1. 4444, 44, ^4 

2. 7]-4,144h, 

3 . ahh-i 4 x]cj-ji 4441 7 ]H 437] nfl^-ofl 
47)71- 44 44-1 o)i. 4444 *m 1 44. 

x|/£/*l/fi 

1.S4S ^44 4 44^44 £xHo||A| £°jo|EiH 41 
4 °|n|s £444, aH 0 | 1 1 °11 £*1 n 4401 
a £40| ISSHO) !* *7l[ 511. 

2. 444 S£41 gch* nHfJ°L} 014771X1 41* lieilH 
1 711 { 11 £°JE|X| 4400^ D|a| 01 7 Is* Alg 

Six 1 4£^ 1444. 
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O 410 00o] 00 4 04055. 3, ■ 

0 ■ JL 5.440414 0=41- 00t H 
44 4 = 4 ^ 4=4 444 S 0 ufl^ 

04, *4 04 -§-05 o o >^ s 04] 40 
41404. 

©4tt4-0 00 =L 004 0544 40 
S7|les| 0441 44 414 04. °1 nfl 
IGA, 20Ait 44 A91, 4424- ^-°1 
054 004 44«- 440 505 44 
n> 44 - 40 . S. IGA, 2 ^AS 4444. 

1 

=S| 00°] 54 Stfo| Ohtd 5* 

440 50 S5-» 0V 4 4711 44. 

#0|| (1) 440 1, 3, 5,150I4. 

( 2 ) 000 444. 

(3) 000 444. 

( 4 ) 0005 0-4 4 401 ^414 3€41 A\ 
o14 4-a^oi 4504 . 

444 004 40(i). (4)ol4. 


EE1 1 i4g #oj|Ai ^ifoi 5toi, a 


0 - wra eeoi a u (i) 1501 oj^oj £ <y 

bfiJOB ‘OLA.'L. ofcol ofev= 

siPBc. «iol?Wfsu« 

(3)^D]a-fc* o i 7i^=“d 

<4)-?M avsHS g°M 3«M s°j 



e Gfe SCH EKH Element 

ra±)ei a **» a stm 
aoR 


0 64 

4) gfe 


© W *& AMS| SAI* M-eMte “dm W. 

a7\ AB nil, ate ^IthA 0 !] #* 4-31 *M, 

“IS* 7|is 

oel 

2J-^-o| M-Ef-eflld. 

I b7\ B°\ Si 7 l- °hi 4 |, Ate ^ra- B°ll Jf=W Ste 9 -A *H, ° 154 - 7} 

is 

b<£B 

te te°l mm*,-O h 

Oil* #°1 8B efte^ Aaf-i sva 1, 2, 4, 8te A2| ft£°lHS 
leA, 2EA, 4EA, 8EA 

2|- ^fo| M-Ej-iJtd. aam 3,5te =3® AB ^«=7> «Nhs 

30A, 5£A 

M-Ef-’iS'A. 

as BBS L(EM flUHIte SB SMS! [HS*» 8-Bsm, Hi* LMS Hofe SMS! i 
S*» AfStM. 


@| 2 321 uHtes) SB* Aam B H, c|* □ SKHI 7IS e, s2 go||A1 SSS a* «ISo|ah 

(1)6 □ A (2)8 □ A 

(3) 33 □ A (4) 200 □ A 


^o|| ‘7t44.\ 014 04.’ 00 710O1 0 

44444 4444 gl 0a o k§. 044 0 «v 

4 00 ( 2 ), ( 3)0 000 1 4 04. 


SSI 004 S50 54 0j4te^h ohtd 5# 4“ 05 7|5 
e, 44711 AfgS 4 0711 44. 

#011 34 4440 40 44 ^oia7 ) 321 Hfl07l- oi- 

40 00 44 Q±.7\ o>u| 4 -. 

~ A ~ 

A 


( 1)6 
(3) 33 


(2)8^4 
( 4 ) 200 m A 


4/E/4/S 


«H4 0SS 


■2°| UH 

■ 34 UH4 040 

.44 Ht4r 040 

■ 54 UH 4 040 

■ go| h|| 4 ni-gg 


U4 x|-2.| ±x\7\ 0 £E0 2°| HH0 

4 A[e| ^a^o| si 0 1 34 uH4 
go| 0- 44 ±J.\J\ 00 SEfe 44 3H4 

0°| X\3.\ ±X\7\ 0 £E0 5 

4 x\s\ ^A )4 401 94 UH4 


( 


71/i/^ si0 mn \ 

4§ #0l|Ai 400 50110 OS, 0001 O|-0 50110 X 
S o|-(>]4. 

1 1044 - 00 0004 - 5.0 

2 1044- 0 0044 - 5-0 

3 1041 404 0044 - 5.0 

4 104I 40 444 4044 - 5-0 

5 10 . 5-4 44 4 44 4044 5.0 


( ) 


( 


©10 20 3 X 40 50 


7S 0# 

























1. ^qV 7 l^ oj ^.44 # <£<£{ ^7l* 

31^44 ^4# 4fe 4^71 °lHS ^qx) 
4^1 f4|A] 4^4 4^°] 4. 

2 . Al^-^o]^ *, 4 ^ o> 7 ] 44711-4 

2-4 fis Atqsv 4 $14. 

5(1 s 

o ^44 4^4^^- 44^ 4 

4# ^4*H 4~8-«:4. 

® 34 7lJL^ ( ), [ ] sol 44 { } 

1- aHM4. 

(D 4^4 Q± T-j-^life 1 , ’# 44 -^LfcL 

44. 

®{1, 2)4 {2, 1}4 44 ^4-^-3., 4^: 

7> 4<14 HB|Sl-7l 414. 

4. 7fiq fl-q qq 444 4^4 4 
4 44 #4. 

® 44 4^4 ^4*141 —7] 444. 

® ‘-’4 ^q=€ 444 7j-§-S]S 7ls 

5, ^^7f 44 4 oj^ # qq 44 

oil 44 41411 ¥7l qsfl 7>-§-t>q-. 

41-1-4 1, 2, 3, -, 100 H 


aJ-1141 ^44, 4, 41, *l S 41144 7p 0 v 71 

144 qV 7 j S qAjqq ol^qs SoV ^ iq-g- nv 

44, xH-q 411 iiq- 444^ 3^441, nqji 

iiq- 7H4qqq qiTHq^S. iL44_°3.q 44 44 
^5| 441 —47)1 §11 §ch 44 *)-§- 

^44 44 444 4414 4^1 4441^14 s 

qi 0 l7l(http://www.koreamusic.org)°llAl q-ol~H 

44. 


^/s/xh/s 


All 447114 q^7> Ajqqq 44 
44 {l, 2, 3, ••■ Hl^is 447114 
Q±7} Ajjqqq ^I-g-oji 44 qq a|- 

-§-44. 

X|/E/X)/fi 

44 gom ohM^.^. goi» ^§4 

XI 44 

71 /i/q «g s*ti 

clg Bit# SiLfwgog LIE^HCHBL 


15 |) 


H*t ia 


!!■? 


i g°j7|: Ojas MCHAj 

a etsj g?i# as-M 
?|i2|»Mfe2f7| 


*"»£ Oilg-til LhEfLH^-lf? 

AH*0| 

AV»*o|eJ- ^ta, 7j, =$ 7 , j^2| t| 

7>X] igoif ftt* 7p\ JL t*t tfe 

St i-b 3. -g-t°ll t«r *°1* Stt 
It. A|-gb«lb 1978M '-<.Hbol' e)b 

»ifis , a*ii o i 

isl-g-o.^. i7||s]jio.n) i a t 1 2 3 4 ^7)- 

a-~&sM 7->fl-fc ®S ^7) ojoj: yej u-it^lTj] slat. i|e“llfc 7 
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(D 4244 224, 244 A|s^4 5 ^ on 7i | 
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© 4244 2244 444 7H1 A|0|4 14| 
:: oisHsMI 44 
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© *1244 4244 22S 01444 44. 

© 2H=14 0ISH8WI 44. 
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14 ‘nalal’fil 441 44144 «>4. 

2. 4244 4^4 7fl4» 141 41 ,$ 
4442 ^ -f-Sfl 44425. 244 4 
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> 244 £2S 4 4 44. 


omwai- H^JOM^|2f ^won|-? 


u|3js 


’V 


gHJ- qgSJ-A)- S3!i(Lorenz, K. Z. ; 1903~1989)fe °H#-5Hiri- Ql 

#°RMa 2H°M >S3ig-i-o|^JL Jjt* 3* “I ^cMfe Al^-ai- J 

#-& AHt* ^a«° n| El-B-ofl #o)-7Hr SS ^M?} 3H. 


c|g nn# w. 


iwi ashoj sw. 


3. 4241 424 241244 44 244 

4 444 444: ia}4 441244 2 
44 4H! A Mt 4 4S°11 14441 44. 

4. 244 44421 4 444242.5 4441 2^ 

5 444 41-4. 


AHS 4# gom 7|] 


o b^ lob/ - / 4'. "£ 
td tdbd \ □ > 


in', union) 
bn, intersection) 

■ (244) Aj ^ ^(disjoint) 

■ 24l24(:£flJiH, universal set) 

• 424(t£ll'n, complement) 

1 Ap^JlKMM'a', difference set) 

■ (£JtJ-4) 244*j(xffe'ii!j, commutative law) 

■ (244) H4 l fcj2(ft!fn'/'£PJJ, associative law) 

• (244) iyHS4(415>£UJ, distributive law) 

■ *=9 5 44 S4(De Morgan’s law) 

■AUB, AHB, U, A c , A-B 



1. gn|7t7BH-yo| 5h7H4ffS7f7eiL4J0| 5|fc| 

2. SHE 7 BE go| SE ffiSi 7112 4101 ohL f : 


iv asioj m 
- asKX S£*h 


U-V ^nl7V 7lS2 -JM sfe s*»| ^-g- A a)- S>E, Si7l- 7]S 

4J°f *fe -s#2| B’HJL *1-?! 

A=[7\ a^i, °swfl], B={A, v°<M, fi(M, az'i) 

°H if s tfeE€-®7fcS. 

17fl, a^i, jL<8»i, m<hj 

o]^. 

°lst ^ol jf TJ^. At B 6 \| ^oj 4S1-71U- BA 

a€- Saa ^^-4- AQ BS\ 

etasH, 

AUB 

2ta»i M-Et , iSn. 
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^14 14, 44, 44 441- 4 
2 • 4441 A 3144 4 14°]4. iiiajo}®] s. 
^l5i(Lorenz, K. ; 1903—1989)1 4H H4 11 
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19734 if 444 • 4441 444. 
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A144 440(|A| 4244 2244 4Q|» 


47i| sfafl 4014 

1. 7fl, S4. 244, 444 

2. 7fl, S4 


SB 4# 

























► X124 
BlsSA. 


oiiA-fe m 
AS 


O " ^ A*} B°1 S°1 i+^-i ¥ 5M-. 

A{JB=[x\x^A SL^-ajeS) 

*M A“1]E if«1-Ji ^-B^Ie #*|-fe E-g fli£ “iJf-ofl?! ^Sth-g 
{ ^11, E^l] 

Q 3-°] ¥ 3!$- A, B<% tfl*M A°I]E 4f«|-E B°\) 

E 4f*fe Eg- Sis °1¥®1 : 5! ^th®- A$\ BS\ E^lth 
o|a)-ESM, °!5*7|is 

ADB 

Af ^-O) Uj-E^-^C]-. 

¥ ^ AQ BS) S.^§r >4§-^ ^ 5tl4. 

AC\B={x\x<^A OJS\3 Lx^B) 

m^^A^B Afo]o]| moj #±7\ &-I- n, a- 

AOB=0 

H Al, AQ ^th 5^ W. 

A n 0 = 0 o|o ^ 0 o .^ A-js^o ]4 

S7| (1) J# at! A={ 3, 6, 9 ), 5={ 3, 4, 5, 6 )0|| mW 

AU5={3, 4, 5, 6, 9), An5={3, 6} 

(2) ^ Stf A={ 1, 2, 3, 4 1, 5=( xlxfe 6°| HH410II 015101 
An5=0O|°S SH A21 aif 5S A1^M)|Ch 


B^Eli 1 


^ att A, 50|| LHsfOl AU5£|- ACBm 
3*0 \R[. 

(1) A={ 1, 2, 3, 4}, 5={ 3, 4, 5} 

(2) A=UI*fe8A^M, 5=U|:^10A A=4) 

(3) A={ a, b, c }, 5=(c, d, e,f) 

(4) A={ 2, 4, 6 }, 5=0 


]- A, 57h AiS^oj £S 


AI-J.Bj n Bn 


S*ll «H1 


s- an a, 5oii m^io] A£i au5, A2\ ahb ak>i°i ss- i^ioi sak 


i 


SHI ^CH*| i= xisfo| s^a)4 naif# A 
4 AAs A|SA°] 3S AS 4 SMI S14. 

#011 (1)AU5 = {1, 2 , 3, 4, 5), 

An5 = {3, 4} 

(2) AU5 = { 1, 2, 4, 5, 8 , 10), 

AD5={1, 2), 

(3) AU5={«, b, c , d , g, /), An5={c) 

(4) AU5={2, 4, 6), AOB=0 

4 tin A, 5A 44 (4)°1 A. 


Alia 7|S7| 


bd bd - 

a £s s« ^aaa 


bd bd 

44 sx||o|ch 


•on AAA 4A ¥ A, 5# >ffl AA 
o\n^o_s. AAAA fi.4 4-r-A AA 
AU5A sAAs, An 54 A A sAAA 


OV O] rj. 
H T MA. 



AUB 


OtMA, 5a iAAA’iAS AAM)A 

AU5={z|xgA xg5)°1A. °H ‘S-A’A 
‘°1 AA’AA s)A^- A 1 teASr^A 

xGA22|2iG£' ® ^A^B- 

IGA il^jlx^B' .© (©(©]© 

xAA zia)jlxe5' .® 

s) A 7fxl ^AA a? 5-tAA. 

A, A A, 52) AU5A A, 52) 

aA A a) AA ^n°lAA AAA. 

MA, 5 A 42.^ AA iAAAl’SAS AAA A 
An5={z|xeA zlh)ji xe5)AA. °H Ae) 
ji’A AAA'AA A As.A l x eA 2 lh)ji jgF 
A x7> 4 A, 5A1 AAAA ^AA. A, 
4 A A A, 5 A An5A AA A, B7\ AA 

7>x)^ ASA ^n°lAA -AAA. 


A, IciUB, AH5CAA4- A 4 AA. 

(i) 


(iv) 



x|/£/A/£ 


A1SS2I —I □ I 


- X124A AA4* ^Sl h &H4 A AA Afo| 
A if AA# ASA nfl A1SSA. AS SA0 |a|A Ai^ 
E)# °|n» ARKUSS 4°|3l£# a|£51A. 


i.SS4Sfll S7 






















£5 sH s 

O >j(AUB) 1 ¥^h 7 l n(A)+n(B) 

«- ¥^ »(ADfi)7l- ¥ ft 

cjsflxlHS. «(AflB)t ft ft ^4 «> 
t}. °1¥ fl ¥°M^-i- -g+IWlE stfl 
¥ v ¥ $1¥. 


-&>4 

i_: x_L 

n(AU B) = n(A) +n(B) —n(AH B) 
4-§-¥ °i ¥ Sl¥. 

n{AP\B)=n(A) +n(B) —n(AU B) 
n(A)=n(AU B) — n(B) + n(Af}B) 
n(B)=n{A\JB) —n{A)+n(Af) B) 

2 

=j±| n(AU B) = n(A)+n(B)—n(A(~) B) 
m 0|SH¥¥ n(AUB)2.\n(AnB)m +D ¥ 
SI4I tt4. 

mo\\ (l)n(AUB) 

= n(A) +n(B) —n(APi B) 





¥ A={1, 3, 5, 7, 9], B=[2, 3, 5, 7]°l] t|]8M 

n(A)= 5, n(B)= 4, 
n(AUB)=6, n(AC\B) = , & 

°\A. 

°H n(A)+n(B)-n{AftB)=5+A-‘Z=6o]RS. 

n{A\JB)=n(A) +n(B) —n(AC\ B) 

O hsssi 7H¥ ak>|o| ^7j| 

^7( ¥ ait A, soil msKH 

w(^4UB)=w(A)+«(B)— «(^4.nS) 

A, 571- ^ AOB=®o\^ wUflB)=0o|£S T^g-o] Xj 

utw-. 

n(AUB)=n(A)+n(B) 

■ SJ| ^att¥, Boll cHsfOi w(A)=7, w(B)=8, M(AnB)=4^ nfl, 

w(AUB)=«(A)+w(B)-w(AnB)=7+8-4=ll 

Eli 2 ^ atM. 5011 nHsK>| chg* ¥^(o|ah 

(1) wU) = 5, n(B)=6, n(AC\B)=2°d “H, n{AUB) 

(2) n(A)=4, n(B)= 9, w(^U5) = 10^ nfl, w(7in5) 

A, AH* 

2 ° 2 

ESI 3 yo(Wb td|^^4 An(7||E| # #o(s(^ ¥5! 

°I7(0|| edit ^AH -yAls^Ch H| □ 20g, AH(7||E| 

^ 12g0| #0(st(JI ^(^JI, tJ|“J^4 AE[7l|E|# S= §0( 
sthn a© *h 8 & 5g0|a(n fteh o|nK b|£J^ An|4|E|j| 

®o(st(ji a® fh^S ^ g£]*| ¥3(o|a(. 





=5+6—2=9 

(2) n{AU B)=n{A) +n(B)—n{Af)B) 
o]B.S, 10 = 4 + 9 —w(4.nB) 
n(Af]B)=3 
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^R I a^tto||Ai tfSSsi S+-I ?H¥» +1 


1 ^ PJ 7 J| 5 I 


in m. 

son 4ftfM- #¥¥¥ SH4 ftthl- A, inM|E(# 

#°h«fe «HJ4 B^3 ^ 

n(A) = 20, n(B) = 120)3. n (An B) =5°]E.3, 

n(AUB) =20 + 12-5 = 27 

nfHtA-1 ¥*h¥ 4 U 3 ¥¥ 27^olr}_ 


Xl/E/Xl/S 


£!±4 7H+0II cHtt *l£ ets 


¥ as a=u, 3 , 5 ), s={3, 5 , 7)011 cmoi mmm 
4Ufi=(l, 3, 5, 3, 5, 7)^ f§4§4l «(t1UB)=6°S 4 
44¥ 3+7) 514 . +¥ S+4 #¥1 ttHoife 5) Hit “ 

3 3 7H4£ ft 7H°)S ^A|A4|H £1 40 | 0 )rL|HS. 

oisHAIS SS7) 214 . 


i1/7|/A|/S 


!St4 7|ss| ^EH 


1. { }: -=|Jo| +S)A) +^Ol(Cantor, G. ; 1845-1918)7) 1895^ 
oil ^ ^noii ai# AisEi2i4. aas A, B,C,- #°| 4 
£A1S, a, b,c, - -§°| i^is A)g3)4 4E)tH4. 

2. e, 3: 19034 S+4 +S)a)o|a) 1S)a)°J a)^(Russell, 

B. A. W. ; 1871~1970)0| 19034011 A)^ A1SS)S¥4, -c! 
+(element)4 5 J#Al-g 51014. 

3. C, 3 : 0|!+|0)4 +t)A) ll|0)MPeano, G. ; 1858-1932) 

7 ) A1#°S A|gs)«4. 0 |^ aift)4¥ 444 4 E !4 
Contineo4 51 #Al°l COM d|^4 fl°S i)£)Al 214. 

4. U, n: o| 7 |s 7 ) 4*11 Alg 44 +A|+ ^g4A| 

4. 712.-14 ¥s4 +S)Al f^s|4(Schrode6r, E. ; 1841—1902) 
71 fes|S4 fe£|g§ 4E+H7I 4sH Algsf 7 |s +, x 7 ) 
9-a, S A d! 7 |Jl 4 +^47| 01^71 [[«S0)| AlgS) 7|s V, 


A# 4S314 011+1014 

4 44. 
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noil gsW fi*h 
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2. AW, uH, #, H4K-B H4 ej&clS yo|- 214 4H4 4 
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°m 31MI *fl*M 4&31^§- “fl, 4°!^ 3thi: ^1^ 
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4 ^-O] 

e U4 gol EKH Universal Q *jf- A 7} U $\ JfMtHi nfl, UQ± ^|A| 

A*\] 44*1 £>4 S4 445. o)so|xl x] <§--§- u 0)1 m^V ^4 

a) oi^-§-7]3^. 

A c 

4^°1 

U cfltv ^°1 4 SM-. 

4 c ={x|x<Et/ ne]JIx^Aj 
S7| SAHUir U ={ 1, 2, 3, 4, 5 }0|| CHe! A={ 1, 2, 4 )°| 

OlSfflS A c ={ 3,5)014. 


s*nas £/■={ l, 2, 3, 4, 5, 6 JOII 0|3lo| S&2| 3SS# ^FsfojaK 

(1) A={ 2, 4, 6 } {2)B={ 1} 

(3)C={ 1, 2, 3, 4, 5} (4) Z)={ x | x4 744 4-4 434 1 ) 



(SHPOSI 3 #*». /T°| C 

4 9<H EKH Complement^ 

a®si 5! ^i* 7isaie 5 
0|Cfc 


rxi 4 
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A|4 y4Moll 5 M 4^4 

M4 4aS o|gs| 

oi oiSt)2| 

7H^S 

oisHSMI §414 5014. 

1.44 514 

4514 

Aj-4-, ufl, ^MIa] 

°14. 

2 . ^4 ^ 

444 

-4^14 4°) 4. 


SS SH^ 


O ^44 ^4^71 44H4 «VHAl *I*lOT£/7l- ^ 

-2-44. 4-B414 ^4 A={x\x>2}°\] 444 44 
4^ U7\ 444 442) xj44 MH4 A C ={1)°1 
44 4444 U7\ 45 444 4^ 0 144 
A c = { 1, 0, -1, -2, —3, — }44. °124 ^>c>l 4 

441M 545144 44 4444 444-&S 4 
^■21 44^§- 444 445 afHA] 4444 C/1 

4514 4= 44. 


7|/i/^ 91 SHI 

Ch§- SMOII ^444. 

1 444^ C/^W^4 4444 444 

Q = 4lx4 445)2) 444-§r444 e h 

2 4444 C/^Wx^ 4^444 444 
#={x 1x4 45)2) 4444- 5444. 

3 4444 C/=(x | x4 445)4 444 
5={x|x5 45)2) °1^M4H 2 I'. 

4 4444 C/~{x 1x5445)4 444 
T={x 1x45455)2) 4JM4M2). 

© 1 Q c ={x\x$= =a|^) 2 R c ={x\x^ S^] 

3B c =(xkfe*4) 42^={j:|ife4®44>} 


I.S&4SHI S3 







































9? 9*2| 0|sH 

9S • Z| 440114 44 S3* td|jn.shoi 

9°sa*| 4SS4 44S oishswi 444 5 
o|4. 

1 . ^ 4 , <tm 

2. aS 


sH4 

O^MA, 541 xHJS 4-5 At 

A 21 ^]Ai 5<Ala ^-g- 

^1^1* S 0 }*! €Ai 21 xj^lHS 4414 

A 0 521 ^1- Xi)2}ff Q±*\ xj^S 

SS. 4-5=4-(405HS. 

SS 4 C 4 4*11 aS C/21 ^041 A 

2] Hit xflsltb M-^l^l S42| xj^-ol 
E.3, A c =U-A°]t\. 


5 

*S| xHaSH A 1 !' 4 S4II S4. 

*o|| (1)4-5={1}, 5-4={7, 9} 
(2) 4-5= {2, 6}, 5-4 = {5, 15} 



6 

^S.\ 4-5=4-(4n5)4S- SHI S4. 

*o|| (l)4-5={2, 4} 

(2)A-(Afl5) = {2, 4} 


AfZ^ 7|S7| 

*4 2 IEI 4-5 = 00| 4S44 ^ SS AhO|o| 3H» 

hhzjsh s°^mi *ias4 7na4 4 as ak>i°i sa shi 
:: sa^ 44 4*11 o| 4. 

*0|| 4-521 ^7} S-l+E $4^ as 421 

44 as 5°11 4SS. 4. 4—5=0°1S 4c5°lS. 


xHJfMHI tHS 4HI^ x|a SS 


1.4 as 4 = {1, 2, 3), 5={2, 3, 5, 6}0]| cflSI-Oj x}SS 
4—5={1, 5, 6)4 SOI 4 aSOllAi #44 S4» All 
44.H 44 S4» a4 x)aS4 saa £!3S4 34 
7) S4. 4-54 as 44 S40IXIS SS 54 447) 
o)S S4 SS3S 444 o|5H44 S4. 

2 . x)aS4 444 44» »(4-5 )=m(4)-m( 5)2} S 
o| HI-4^4 34 as SS 4 a)Ai uy ^oi^a^S o| 
§44 »j(4-5)=M(4)-«(4n5) 0 AS 444°a 
S 4 4a4 a |aS4. 

3.4=54 S0| 44S 34» *1ISS3 4-54 5-44 
S*l 4#* Sa4 m. 



90 34 

























o|sH 

S3 •3434 ^33S o|gs(-oj 43 
4 sShgsj* 4£4 gf7| 43 4o|4. 

1.4U.B=(l, 2, 3, 4, 5, 6, 7} 
B\JA={\, 2, 3, 4, 5, 6, 7} 

444 A\JB=B\J A°}t\. 

2.4n#={4, 5} 

Bni=(4, 5} 

444 AC\B=BC\A°]A. 


#3 sHs 

0^44 3^4, 5i444 

AVI B={x\x^A IfexsS) 
={x|xei? i^-xeAj 
= 5U4 

Ojjl 

A^B={x\x^A zlb\jl x gB} 

={x\ i£B zz.4Ji.ze4} 

= 504 

4-5-3. 443-, 3^3341 ifl$j : 344 4 4 

4334. 


XI/S/4/S 


5.MI(HI 4# X[Si°| SEH 


¥ S3 A, 5 Ah0|o| 2[ 711 011 CL^h H334 4333 43 
4 &o| oia.H ^hx| g°^ 4434. 


(i) 4n5 








7 

=fl| 434 HSa*|S 0|sH44 34. 

#011 (1)AU5={1, 2, 3, 4, 5j, 5U4={1, 2, 3, 4, 5} 

4 -H-S. 4U5=5U4°14. 

(2)AC\B={2, 3}, BHA = {2, 3M-H-S. 
AnB=BnA°}t\. 


XI/S/4/S 


!ff°l 


¥ S3 4, Soil 444 333, H43o|| 43 H3343 
34fi» oisshd ¥ §*114 343o| 343 4S 344 
3 43* #4 S§3 4 34. zlb| 4 “¥3i’443 o|4 
o| * 7 fe 44 . 3 40 |<H^Has -iggfe 4£ 34 

84. [claw ¥*1134 o||A» ¥§H 333°-^ 4o}ei! 4 


oi: 


^4. 


1.334 9*11 91 
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=ai atf2| gfj-gsjoi gut® S! cm=L 

omm oishswi m. 

mow 





(AnB)nc=AcHBnc)y} 


28 B 



O M'S-, -S’U'M =8!!)* *I«S 

{AUB) \JC={x\x^{Alj B) 

={x\ (xeA JE-fe-1£5) JE-c- iGC) 
= {x\xeA SlA (x^B EfexGC)) 
={x \xGi I^xS(SUC)) 

= AU(5UC) 

(Af]B)f]C={x\x&(AnB) ZLHjjixeC} 

={x| (xGA zl?]3.x^B) ZLH^jixeCj 
= {x\X<=A HH]J1 (xGfi GIHjjIxGC)} 
={x\xeA zLBjjLxe(BnC)J 
=An(Bnc) 

°l£_§. Tfl* lf^2!«l 

°M 1^3 AA AAA # 

A A AAA 

(AUB)UC=AUBUC, {AHB) nC=AOBnC 

s AA^ ^ 31A. 


9 

^m g&°i ^hhs^joi aj ctoiomi© oigsi- 

01 0I8HSWI m. 

mow 



A BliC AfUBUC ) 



AOB A<AC (yinfi)U(AnC) 

AAA An {BUC) = (Af]B) U (Anc)7> $^AA. 


92 4 # 
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=S| 4*1144 OIIAI* 0|gS}0| gt)HS*|0| 4 
gas s i°jm 4 2MI 44 

#011 A=[l, 2, 3, 6, 9, 18} 

B = { 1, 2, 3, 5, 6, 10, 15, 30} 

C={ 1, 2, 3, 4, 5, 6, 7, 8, 9} 

( 1 MU (finC)={l, 2 , 3, 5, 6, 9, 18 } 
UU5)n(AUC)={l,2,3, 5,6,9, 18 } 
444 4U(5nc) = (4U4)n(4uc) 
44H44. 

(2)^n(5UC)={l, 2 , 3, 6, 9} 
Un^)uunc)={i,2,3,6,9} 
444 4nCBUc)=(4n5)u(4nc) 
44^44. 


a4 %y\ 

^H4 44 4, 44 44, 44 44, 4 
4 44 4444. 


o 444 , 51444 44 * 4444 

ALU (BC\C) ={x\x^A 314 x6 (B PlC)} 

= {x\xGA 314 (xGfi ZLHjalxSC)} 
={x \ (i6A 314 xG5) 
ziejjl (igA Sfe/GC)} 
=(x|xe(4U£) GiHjji xg(auC)} 
= (AU5)n(Auc) 

An(£UC)={x|xe4 Gie}5ixe(£UC)} 

=(x|xG4 Gia}51 (iG£ I^xGC)} 
={x| (i6A gih}jixg£) 

S4 (xGA GL5}jixGC)} 
={z|xe(Sn5) ifeiG(AnC)} 

= Un£)u(Anc) 

4-5-5. 4444. 


il-Zl St' 


j2| 0|sH 


im sfi • 4444 4444 ^4 ^21 sas 
44 444 4014. 

C/={?1, °1, 4, 4, 4, 4, 4), 4={4, 4, 4, 4), 

£={4, 4, 4, 4)44. 

i.4-£={4, °1!, 4n4 c ={4, 4) 

444 A-B=AnB c °]TA. 

2 . U c ) c =(4 4 , 4, 4f={4, 4, 4 4}=4 
444 U c ) c =444. 

3. (AUS) c ={1,^},/n5 c =W, 4} 

444 (aub) c =A C ni? £ '44. 

4. (4n5) c ={4, 4. °1, 4, 4, 4} 

4 C U4 C ={4, 4. °1, 4, 4, 4} 

444 (4n#) c =4 c u.b c 44. 


i.3tf4S*il 93 

























= (AUB)n(A c UB c ) 
=(AUB)n(AnB) c 
= (AUB)-(AnB) 

m chsa^soii m stfs^oi 

A, All ss A A coll ctmM A©£=(A-.B)U(fl-A) 

am sra 

4®£=.B©4 
A©(fi©C) = (A©5)©C 


S4|01| 7IICJ £telfl|Afe 4414 441 £sO|| 1# C|S[ Hjj; 0 | Hh 

°£ ©a|7| 4 ^ 44 .” 

n*7|| AHS® ®9© ls4]o|| 4# ® 441 444. *U| * 0 | 
Sofe 10094 £9o| E5f5h«DK 0 | s!4 a|u(|9° 4#4 
aoi a#^44. 

“CHE+Sl 4MAI4. AHS 10094 £9o| SA|A] &o| s&ss\a. 
4, 4 slo|| 7||CJ £y*||Afe xhtjo] 4-y 9so|| 100 # cm 


A 


tJ/71/^/S 


|JlH|SEO| 


ttH||sE(Hilbert, D. ; 1862-1943)^ 4#4 4° 

mow Hi^oi ^9444. 

0|L ^uoi is-^, 2m, 3m, —s £s7! nH7iCJ ^t!S| 
a® a# 7isci2 m. ulioi y^°i ^mai £9 ^ ah* 
o| E4SK4. AHS® £9o| A 4£^ ®5t sl4 AM 
4 4414 44#o|| 7|| 4#4 4o| a#fS4. 

“*ho S i|^ffL|4. AHs® £9o| 4o| ^smM, 4 


4s4 9££ f§7=| 4A|7| u 1-444.” 

ng7|| AHs® 10094 49° ia^o||A| 100 s94a| 9 # 4 ^ 
°|71I 444. mci\ !□! ^011 £E 01 sttoil A u A 2 , A 3 , -4 
VShol a® £901 £4154. 0 | sl4 *149© 4#4 4o| 
9## «4. 

“Sam 4#tf44. 4 M-aoil 7114! ©94W© *KU4 th-m y 
J[0|| 2HHw ?i 9i4 “J°s ^7i ^A|7| 4^44.” 
n*7|| m°\ a® A, A 2 , A it -4 ©9© is© 3s© 5s 
41, -oil 4 # A 441 444. o|fd© ahs© £u 0 | 

47|E ©© si 4 a® 9414 H*h4*|£ 9*|£ an 7m 
4 4 4711 444. 






































































SS *HltW oj;*{S)-o|| t^i .4 ^g. -g^o] 


O OISSB aa 


Sfliatf UBI jf VBBB A, soil cHS(0j 


(1) A—A—AD A c 

(2) (A C ) C =A 

te)AUA c =U,AnA c =0 

(4) u c —0, a c =u 


WStfCMl, 2, 3, 4, 5, 6|5) -if JjLg^jtL 

A={2, 4, 6), B={3, 4, 6) 

°l| tfl*W (AUB) c ^A c nB c , (AnB) c S|-A c UB t: 'i-^-«|-'a>+&3l-^-4. 
(AUB) C ={1, 5)=A c nB c 
(AnB) c =|l, 2 , 3, 5)=A C UB C 


04 


°w 11/1 swurar/fip 

SsM M0|a|-. 


f A, 50|| cH8|o| ^Jo| ®! ^o|chzl^# o| 


(AUB) c =A c C\B c 


—u - 


m TTj 


AUfi 


(AU5) 


£ A C H5 C 4- >31 c+oI^zl^o.^. 


-£/- 


-£/- 


aD-aD-oj 


(AU5) — A c ni? c °1 


X|/E/X*/£ 

1. tfelS, HSSOII CHS 2-tlB SS 

s^joi gusi-xis xmt^i m sse u 
“J5j°5 JUftSSj, g&g*|o| susw Sfe 
c*. 0 |» mOi 

A={ 1, 2, 3, 4, 5, 6), 5=| 1, 3, 5, 7}, 
C=(2, 3, 5, 7} s &H, A-5={2, 4, 6), 
5-A={7)0|H^ A-545-A 
£E (A-B)-C={ 4, 6), 

A-(fi-C)«{2, 3, 4, 5, 6)0|M^ 
(A-B)-C^A-(B-C) 

2. ^ES7ho| w^jojiA-i (AU5) C =A C U5 C 0| 
ofe'oii ^°|SH 0 | shcK milfoil SS 

Zlfl 3 S|£ (An5) C =A C fl5 C 7|- 

ofyoil 4 flsH 0 f sc*. 

3. 3&2| 0|Ei 7|X| £SS u n JJ 0 

^oiw ao| U, J i t I 

n, 5 , 0 # n, n u 0 u 

U, 0, US, H^CH ^7||Aj£ ZLCH^ £ 
tlS^K 01S3 Ajijg. Mj-i:[j^o| §la|( principle 
of daulity)£|-H Sc*. 


iE m ofl 




JEHS 7h 


0(1) A-5={x|xeA ZLB|JIx^5} 

={x\xeA (xeU zLsJjixgB)] 

={x|xGA)D{x|xe[/ zlb\ji x^B} 

= ADB C 

(2) (A c ) c ={x|xe5 ZLBjJLx0A c j 

={x\xGA] 

= A 

(3) AUA c ={x\x<=A feiG/1 

={x|xGA S-S (xGU zlA\jLx^A)} 
=U 

AnA c ={x|xgA xl5|:h .zeA c } 

={x|xGA zlh|ji (xef/ GLa|jix^A)j 

=0 

(4) 5 c ={x|xet7 zlh|ji X £U}=0 

0 L ={x\x^.U XLH|nI X&0 }={x\x€zU} = U 


Has7h(De Morgan, A. ; 1806-1871)* 1806^ °IEM|A|0) 
□ hgS0||A| EH0|L|- 7||°jMa|X| LUSH# *<*5)11 1828'd 22A1|°| 

o-|sj L-ho|cHI AHs -MSS ajE! 4rL|tfjA|E| *a|x|°| 4*|- ;hl4^ 

°|gE|CH 1831tf^E| 1836tdflX|* X-HflSIZLS 1866t4flX| XL4 

s xHS5#n. zl* 1866 ^oil ‘210 4SfS|'-S SMS)o| 4cH s| 

S-0| EI2JDK 4S1X&A1 ZLg 4§fS C|* SUS 7|i ?|0|| All 

*xlx) ^asHooi, ss ss2i 7|^» g*i# aasrac* n 

SI 1838L40II «A|77|X| 4^ *90||A) S4S|X| ^7)1 A| 

sgioi mm §s,hsi 7 i#si 7 i ?is 4^4 ?iy- 

3# Sflsizi E3Sh«cf ZL4 1849^011 ^443 
7|Sh*HWo S sHAjShfl 4^4(Eg7tm)» Xiiysraooj^ gA f 
axim CCH A|Aj# * 5# Xiiyshoi 4S 7|$2| *So||£ 

sracf. 

XL* ^SS|7i| * ££27(31 ta|Sf0||A1 A|Af E |oHo L ^ 

2*yo||fe fea|S*S 0 |L|a| sso||a|e ^§smi x|-sx|ji °i 
A. xl°| 4£ xixisfe “A# S#”, “oH4 £!#”, “cH4SS| 7| 
40|| ^s|o|” -§o| Sin. 


i.3S4§A|| 95 
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sal aj choicHrL^S oigsfoi Ea^J 

o| gliffg SD 4 SMI 44. 


|0| I -u 


^WZ?v 


-U- 


CD * CD 


Af)B 


(Af)B) c 


c-U - 

A R 


-u - 


-u - 

CD 

u 

CD 

= 

CD 


A c B c A C U B c 

4-44 (AC\B) c =A c UB c °] 4^14:4-. 


0(1) (AVJB) c ={x\x^U il^AL 
x£(AUB)} 

={x\xeU 3-A]3_ (x0A 
ZLe]jLx£B)} 

= {x\x<=U zls]jLx^A) 
V\{x\x&J ZL^jlx^B} 
=A c f)B c 

(2) {AnB) c = [x\x^U ZLe]ji x^(ADB) 



= A C UB C 


°1 444 v 4- 514. 
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={x\X(=U (xgA x&B)} 

={x\x^U 3-A]JL x£A} 

U{x| x<=U zlz)3Lx£B} 


=a| SSf2| -aS4 24B4S o|gs|o| §4o| mm M 
°d 4 smi m. 


foil (1)4U(4D5) C 

=AU(A C UB C ) 
= {AUA C )UB C 
=UUB C 
=U 


(HS27JS1 44) 

(4444) 
M444 44) 


(2 )A-(A-B) 

=A — (Af]B c ) 
=An{Af]B c ) c 
=A(\{A C U {B c ) c } 
=4n(4 c U£) 

= (4D4 c )U(4n J B) 
=0U (AHB) 
=Af]B 


(4444 44) 
(4444 44) 
(nsMsl 44) 
(4444 41) 
(44144) 
(4444 44) 




Easy°i g*'°i sfs 


a£S7jo| ||w^i§ o|gsra 4 #o| mm ef 
4 44. 

(4n5nc) c ={(4n5)nc} c =(4n^) c uc c 

=A c UB c UC c 

(4U BUCf ={(4U B) UC) c =(4U B) c V\C c 

=4 c n5 c nc c 

4tK>| 47H 0|4°l g°0||£ 


96 4# 
















































0 45) a-a 
© 4-g- *Kia 5 l ay 
© ioa4 e ^=s] ay 
© 7yy «■ «H5 -?°M Jiff* «*Rr *H!y ay 
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Q XJ«0| ajjf 

SIM 5 


2 4t- -g-'HI'H 3l?M 3, 6 )sl ^Pr-g-^f-* 2= 3H4. ® Btt *]°iy $9 


Q{6) 

©16,3] 

©13, 6,9] 

©0 


3 


A=[ 1, 2, 3, 4, 5 )S] iMPI B={ 1, 2, 3 )4 ^lai 0 *roro| 

•y a-7- ^oio^i Aiaa 


4 = ^^A.Boll'dtsM 

w(A)=5, n(B)=i, n(Ar\B)=2 

«Jnll,>j(AU.B)-»^sM=h 


© *JB2| “ay 
earn natty 

«±s| 7|4 *K>|S| 3711 


5 S^^EMl, 2, 3, 4, 5, 6)2] 0*jmo|i3*4 

A={ 1, 3, 5 ], B={ 2, 3, 5 ) EESLBI 0*1 

°1I rfl^W 4t- 3’8'8r ^2, S-gr 3^2) 4*M2h 
(1) (AUB) C <XlA c nB c 

@)(AnB) c ( i)A c UB c 


s/y/i 7ii 


1 

=ai m°j 54 mo\ on 5S a sin em. 


2 

=fil ^44 £Jt)4 a© §® 

4 sin m. 

#0|| {3, 6)4 0, {3}, {6)°1 

4. 4-44 (3, 6)4 Apf£^4 5^ ©, © 

44-. 


3 

144 ^jf }4 Ai^4 mm 41 h 4 

sin 14 . 

*0|| ^ 44 -T-gr^]^ #°)14 ^ 54- 
Ais^4 0 , { 4 }, { 5 }, {4, 5}44. 


4 

^s.] 4 444 4444 S4.4 ?H4» 44 

4 47ii m. 

soil n(AUB) 

= n{A) +n{B) —n(AC\ B) 

=544^2=7 


son © 44 4=44 -S.4-& n 44^ ^4 © 4 51 
4HS. ^jtM4\ 

© 44r Af444 -2-44: ‘4©.’^ 7 )§o) Aj-sJ-nj-cj- x\ 
2HS ^4°) 4-44-. 

© 104-4- 4 444 -2-44 n 444 4 V 4 4 
ihs 44-°14-. 

© 44 4 441 -oflA) 441 - m 44)4 a44 
W4\’fe 7)10) Al- 4 - 4 - 4 - 4 -an S 4 ^-oj o]- 44 -_ 
4-4-a) 414 41 ©, ©o)4. 


5 

=E| ¥A1I44 Oj|AB 01144 EE57JO| WAIOI 4^4 

« 441 1 2MI 14. 

S0|| (l)4Ufi = !l, 2, 3, 5)4-H-S 
UU5) C = [4, 6} 

(2) A c ={ 2, 4, 6), Z? c ={ 1, 4, 6)4-H-S 
/flS c ={4, 6} 

(3) 4n5 = {3, 5)4-2-^. 

(4fl5) c = {l, 2, 4, 6} 

(4) a4 c ={ 2 , 4, 6), B c ={ 1 , 4, 6)4-H-S 
/Ufi=[l, 2, 4, 6} 

44© n ^H(i)4-( 2 ), (3)4-(4)ol4-. 


1 . SS4 9A1I 97 
























S/Eh/S 7|S 

1 

=si Stf4 #4 StM 44 A|-o|°| stf 4 

Till 0|sH4i 7 |s e, g, c, £» §J5f7|| Al 

m 4 2MI 44. 

#0|| A=l 1, 2, 4), £={1, 2, 4, 8H-2-5. 
2e4, 8e5, AczB, B<tA 
4eM #4 44 ©, ©44. 

2 

=SI 44 B 444 44444 go||A| 43 
#+» sgsfc 44# 44 4 SMI 44. 

eon a# 414^4 c }4 ^4444 

4 0, (b}, {cH 44 A I?l4 4-2-4.44 

4 444444 {a}, {a, 6}, {a, cH4. 

3 

4SI 4444 H444 #+4 44 aio|°| 
5MS o|gs|4 JH44—I #4°| 7H4# 44 

4 SMI 44. 


34 1 


SB# 7|g | 


[*HS p.212] 


1 44 A={x\x^ 44] >44), B={x\x^ 84 444 4 41, 4-§- & (2)tra*m*£ 

TT ^4- S--T- ^°l’ e l’. *J«f A|-0| OJ 


Q)2(=A 

©8 <£B 

©A(zB 

©B^A 


2 { a , b,c )£] ^i-T-4-^4 ^°M aW 7 \ 7 ] ^ S-4 (j^ a|-o|oj i» 2*7|| 

ajE}-. 4V444 


D-StM- 31S&2I 
«tS| 714 A(0|2| @711 


3 -¥-=1 ¥MI-M 7Hr H2| ^-<8* 13 °1 at «MSt 7a, 7 Ht S2| aa* t 0 g»»i gy 

a°i at io< 3 »i 4 .at h at at sa aa* t a a at «, v 
a;m waa at ea at sa ^a* it t a°i at ®Kgt s 
aaa f«M8. 


4 y-g-A=(i, 2 , 4 ,5MiflsHa-B-s-ataatyy-B* taaa. ©y^aay 

(AUB)-(AnB)=(l, 3, 4} 


5 aaiyy-t/a 

{l)An(AUB) c 

(3)(AUB)n(A c nB c ) 


ttaaA, b°ii qi*M a-s-s-aa*] aaaaa. 

(2)AU(AUB) C 


© saa ay 

atta sys*i 


(4) (AnB) u (A C UB C ) 


eon 7>4 h, S4 4B4 4 4°] $14 4 U 34 ^4# 

44* A, £4-21 44 

n(A) = 7, n(B) = 10, n(AUB) = 12 

n(AU B) =n(A) +n(B) —w(Al.n 5) 0 l-2~3- 

12 = 7+10-^(405) 

44A1 w(40 5)=5°lHS. 71-4 HS} 71-4 S4 4B# 

-2-4 4 4°1 $14 «H14 5^014 

4 

=s| atfsi BBS o|gSM 4CH+! 4A1I1- SH1W 4 Si 
711 44. 

eon 4 cj-oH^-S-s. 44M1B 



5 

mi\ 444 B3S4# Olg^ioi 4CHB BBS BB^I 4 
4 L J 4 Si711 514. 

eon (D4o(4U5) c =4o(4 c o5 c ) 

= (4oal c )o5 c 
= 0O5 C =0 

(2) 4U(4U5) C =4U(4 C 05 C ) 

= {AUA c )n(A{JB c ) 
=Un(AUB c ) 

=iUB (1 

(3) (AlU5)n(24 c n5 c ) 

= (4U5)n(4U5) c =0 

(4) (4n5)U(24 c U5 c ) 

= (24n5)u(4n5) c =5 






















[«H3 p.212] 


1 SltM={l, 3, 5 Ml © sra 2 ! £21 

X— {x\x~ax.b, a&A, b^A) 

Y—[y\y—aAb, a&A, b&A) 

M, »(ir)s|-»(y)*?*Wsh 


2 = 3*8- A=t 1, 3 ), B=[ 1, 3, 5, 7, 9 M rfl*H Acl, IcB* °ME- 

*l?lb A'b -S-b s ?ii°j*i 


© SB A.fo|oj ?m af7(| 


3 b SI’S A={a, b, 5), B={a+ 1. 4, 6 M rpM A=B°i nfl, b Ur 
0, b 7.] iSb -T L ' i l YJ bK 


0 SI’S *h“|3| 1WI 


4 Ab* tfe sflsM'H a ®HS 3oS* 'fl-S'-e- 
t b°| ’g-’HolH StsHJ 

b* i+eM a!°l1. ’an] 

A f-oM ait Ep] g-g- t^Jo] 3^4] 

u[| Hj- 8U8.4 41 ^oj^l ’’■K 



5 SWISW Al bbSS A, B, C<n cpM ^-a- Sl^ 

a -^swi- ■a-a-s*!* °i-8*m taa-. 

(AUB)n[CU(A c nB c ))=(AUB)nC 


© sissi a a 

XJgfO| OlAfUjXj 


2 

=S| 44 4o|4 s.%* ?*nm oisHsMI 44 
mow Acl, IcBf 44471+1 *]4 X 

4 ^4 B2] 44*14 4°1)4 *]4 i4 

44 ^4°i4. 4, ^ 5^iAi 4 a i, 34 - 

(5, 7, 9)2) 44^4°)! 1, 34ri% v Al 

{1, 3}, {1, 3, 5}, {1, 3, 7), {1, 3, 9), 
{1, 3, 5, 7}, (1, 3, 5, 9}, {1, 3, 7, 9}, 
{1, 3, 5, 7, 9) 

°14. W x Jf X2] 7H4^87floli}. 


3 

=ai S4 Aho|°| sa 47111- o|g^o| 42 

4 s*n» tmm 4 sm m. 

#011 A=5ol-S.S A, B2] fi-4 447} 4 
4. 444 0 + 1 = 5015 . 5 . a=4ol;a, 

A={ 4, b , 5), B={ 5, 4, 6)ol556 = 6ol4 


4 

m±\ £m°i s-j4°i 4 ns o|gs^ 

£*1» 4 SMI 44. 


m/v/% ^ 


1 

s S | =CHA| XISiO| S4l o| 7(i A # IflSh ^ OfTlI s+K 


#011 ^moi^i h>^ 4*1121 4°4J4 ^4 

41- 4 4 A 32 ) ^4^ 44 A, 54 a 44 . 

n(U)= 30, n(4)=22, n(B) = 16, k((AU 5) c )=3 

oiaa 


ion ae4, 6e4oi55 
0 x z >4 4 +: 54-44 4 - 4 . 
442 

Z = {1, 3, 5, 9, 15, 25) 
0)5.3. n{X)=G 014 
a^A, ^St1o1h3 aA-bS\ 4 

4 a^-44 44. 

44 A i 

F= U_ X A x A 
l 5’ 3’ 5 ’ ’ 3’ 

o)H3 w(F) =7°14. 


3. 5 


a\ b 

1 

3 

5 

1 

1 

3 

5 

3 

3 

9 

15 

5 

5 

15 

25 


>4 

1 

3 

5 

1 

1 

1 

3 

1 

5 

3 

3 

9 

3 

5 

5 

5 

5 

3 

25 


w(4U4)=w(4)-w(( 4U4) c ) = 30^3 = 27 

4°1 7 J4 4 444 4444-401H3 
n{A-B)=n{AVJB)-n(B)=27-l& = ll 

44Ai 444 44 44 n^°14. 


5 

SSS| ^^4 24S4S 0|g§K» S4°| 24011 4 
4 §401 4 47ii 44 . 

#011 (AU4)n{cu(4 c n4 c )l 
= (4U4)n{CU(4U4) c ) (5 5 3. 4 4 44> 

=l(4U J B)nC}U{(4U4)n(4U4) c l (4^11^4) 

={(4U4)nclU0 (444444) 

= (4U4)nC 


1 . SS4SA1I 93 
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oia gBSoMfc cm LHS« xlEfhcK 

® §412 £24 ^ mji' ‘ a =’_ ‘ojg’a £ 
DSl SM» 0|§H24I 24. 

© SMI4 44 441 0I8H8MI m. 

© £H41 OISS- SSS4 4MSS o|s||5MI 

24. 

® H££24 #££2S o|5H8|-7|| 14. 

© i!LH“#4oj mm OISHS^ 242 §44 
14. 


MS!fi| 


£LMS 

2£ LH§ 

01 SMI4 IS 

4414 4 

74 01 THpl 

O—1, 00 , oH 

02 £221 

2422 

SMI4 £24 42 

24 tJ4 

‘£2’4 ‘42’* £444 

SMI 

03 444 

44 44 

SMI4 44 44 

SMI4 £ 44 4014 24 

44S 

04 §££24 

#4£2 

#“£2, §S£2 

05 §4412 

S44§44 IS 

441 Mh 

122 42 Mh 4MI 


ERUf 



£HaiEi|^2) ^2 

jBfl SSI-XI-iaEtalifSocrates ; ?B.C. 470-B.C. 399)fe@®@l-qa°t§ , ct 0 l 

e| AFgSS gopf Xie# agm rn ag^sgsta m igafe ct-M7i| «@8W 

awfe is® man, a*2) j?*» «8te sgaf ^s* a* iHBtmife ®s 

g* as?)] sisaa. msoiw gso|goi|7)| a* g®* yiaafe sis 48 aa* aam. 3 = 
ma°i sw # 4 = sfe 7i87i- sbots aa tpi Aigs-sa ^ 501 as* mmm 

ssaaamm 



8 £^E}E||£4 4S(The Death of Socrates): sgfA 2 | sJ-7] 4b |£( David, 
J. L. ; 1748-1825) °| Sj§2£ £H4E||£7|- =dHS 4A|7| *\&°\ H#0|4. 




O) HH^Ai 3}-xi® sHlsK 1 ) fixh 

Oj&i 71*1 A^^“Ei §£ CH^71| £ESt! 




442 4M41 Ml 22 444 444: 2£ 4 
24 4 444: MM 4 4M2 44 4444 
4444 4-317]- £422. °14] 222°1 4 
4 44 44144. 

o] 4^4144 444 444 4-2-4 4^7]- 44 441 

4 £MM 44 444 4214 4 4# 2§ 4 41 
4 £44. 


£2 7144 £2 44 


7|S 

Ai*| 

0 rl 1 2_ 

1 . 442 £24 
42 4® ‘£4’, 
‘ 221 - £22 
4M1! 2221 . 

4 

£24 24244- 414 £4’, 4 
24- £12 4414 2, 224- 221 
4 a 44-1-2422 42. 

X 

"S' 

£24 24224- 42 4 42. 

4 

4412 £24 222 4 42. 

2 . 4M14 444 
41- 2121. 

4 

4414 42 241 222 2, 224 
222 4 42. 

X 

~5" 

4414 44- 24122 4 42. 

4 

4414 44 224 42. 

3. §££22 4 

2£21 221 ! 

4. 

4 

4-4£2, 2 ££ 2 , §£f 2-£21 2 
214 £24 2422244 2411 
2424 42. 

X 

~S~ 

4-@£2, 2 ££ 2 , 2£42£24 2 
22 4 42. 

4 

42£2, 2 ££ 2 , 2-S-42-£24 2 
2 22 4 42. 


ido m 















































D S*m 

• <sm m. 

°c»on\ ? 


*8 A % A [E«*|ck? 



If# ££ q# SSS an, lEoil gsKH fi*t 



-|. -=-5.^ ^4444 <gS.o]r+ i_. 277] H]# -§-444. 

n. 4# 84 4=444. e. e||<$& 4#-M4 44. 


1 . SS 8 0 ) 1 = 2!°]7|? 

2. 7H51°] o)i= 3J£J7|? 

3. H£i*l 7)*i°!*B SttST 4 2J# ESE o)i= 32P1? 


-f am 4 &*fe ¥M>t ^ 3 +&°i «-a*i A 3 ia*i* 4= a-fe 

?W«UTSfeJ"l SM-. 

°M a. ifl-g-o] ^-oix) T^x]* ^s}-sl 4 = at<5)4 «am 

6kf 


D JTO # D J 

±E)£! X|E =S 


® 

4414 

44 42, 4414 4, 71 51 

•g SI# 


4 4^11 

44. 





© 
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5)HS ^7))5)-31 4 O &4. 0)5} 4-0) z o^ 7 J-6\) u^- 
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2:1 />4 -11 ~/>b 

~p: x+l>4 
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4 414°14. 
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441 21 p9] 1114# 

P={x\x>0 ) 

o{42 41, 2! ~p$] 1114# 
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o] SP- oV a olrJ. 
d s H T M4. 
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11# #1 21 p\ X+K411 441 
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{l, 2)14 
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SSI S*||°| 714* 4444# Olgs^&j 

#s# 4 sin ew. 

son ( 1)##4 
p: x# as] 
q\ ,x#84 nfl#44. 

4 #4^# 44 P , Q4# 44 

P={4, 8, 12 , 16, ••■}, 

Q = {8, 16, 24, 32, ■•■} 

4H3. P2Q44. 

444 #44 44# 4444. 

(2) # #4 

p'. 2x— 4>0, q\ x >0 

4 44 ^14* 44 P, Q4# 44 
P = Jx 

olS-S PcQ44. 

444 444 444 444. 

(3) 4 3:4 
p\ x 2 > 1, q\ x>\ 

4 4444# 44 P, Q4# 44 

P={x|x>l ##x<— 1 }, Q={x\x>l} 

4-5-# P4Q44, 

444 444 444 4444. 

(4) x 2 +x-6 = 0414 (43)(i-2) = 0f|££ 
x= — 3 ## x = 2 
4 3:4 

p'. x 2 +x~6 = 0, q\ x=2 

4 4444# 44 P, Q4# 44 
P={ —3, 2 }, Q={2}4H3.P£Q44. 

444 444 44# 4444. 
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Sal 444 4, 45® 4444# o|gsM Sgfi 4 4 
^11 44. 

son (i) 4 4 0 14^-4°114 r4 4444 P#?4 44 
44 041 #444. 4 , PcQ 4 hs 44 r— 4 # 
444. 

(2)~r4 4444# P c 44. 3i44 4 444341H14 
PcP c 4HS. 441/)—* ~r#444. 


(3) ~^4 4444# Q c , ~r4 4444# P c 44. 3l 
441 4 4-44^414 Q c cP c 4-H.# 441 

—-~r# 444. 

(4) ~ps\ 4444-# P c 44. 3i44 4 444^41 
4 i?cP c oiHS. 441 r—* ~/j# 444. 


44 UP 

B*l| s|£l #44 g*|» 4#n, n 444 4, 

44# 444 # 4## m #xi|0|4. 

MOM -p — -q: x4-S#44 x# ##44. 

9# ##444 ### owns 441/)—►<?# 4444. 
•p —* ~q'. x7} ##44 x# ##4 °i-44. 

3# ##4 jl ^#4 ^41 p —. ~q± 4444. 

• q —► p'. x7\ ##44 x# ##44. 

2# ##444 ### 44## ^4] q —~ p ± 431 
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O S^thCMI SMS 444ii)-*P4ii«- H. SSI 

'E.- 6 XS] IJSM po 14.’ 

7} Sal S-fte U<* 4f«fe =6 Si xSI SMS p7\ Sal 5* 3M4. «h P=u 
SS. 
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‘as xS] SMS PSS’ 

7} SS SSSt U<* JMfer Si f'SW p7\ SS *fe X7> #SWSfer % 

“H. #, P+0SS. 

S^SaMSS-SM^S. 

‘SS3 ' 0 ) 0 '* sssi-fc SfllS 4 f , 45! 

s«iatf pow=i sa p°i £eist» pse it m 

(1) P—t/oia am 'HSIOII mtKXi’Oiq.’teSolct 

(2) P¥=i/0|g 3*11 fiExOj q|8|o|/>oft'fe 45!0|cf. 

(3) p=#=0ois am -chbuoii mstoi^oict.'feson 

( 4 ) P— 001 a am 'asxoii Moijoich'feasioft 

Ml X " Q 3 ““ U=l ~ '• °- 11011 S 1 ® 101 c ® 3x1121 =• 7l5! * SSSOM. 

(1) Hfi«( SMS x>oSS. 

(2) as xSI SMS x= III SS. 

#0| (1)2:^/.: j->02) P^ILZ}# P=[1}±U°)E-^ 

{2)3i^p:x=\x\^\ 4444#-P4ji=}- , SP={ 0 , n# 0 °|°s. 
w ‘44xoiitfl5Hx=ix|oi4:^^|^ 

a (D431 (2)«- 

rn 7 swiaa u =i - 2 , - 1 , 0 , 1,2 khi msia c® g*n°i s, S 5 « easm 

(1) s.-&xSI SMS IxMiSS. 

( 2 ) SSx<>l|SMS (x- 2 )(x+ 2 )> 0 SS. 


4-2-3. i4 £4 4444 P4 £/4 4 
4. 4, P=£/°14. 

444 P=UA 4 ‘£4 x4 444 P 
°14.’4 4, PmUA 4 P-4 x4 44 
4/)°14.’4 44°1 44. sAS-3, 4^- 
xi 444 p° 14.’7> 444# 4444 
PmU, 4P c 404#444 e]hs./)71- 
44°1 44 4^ x7\ ^4444 4# 
ii°14 44. 

44 44x41 444 £ 0 14.’-& £4x7j- 
4444.’, ‘444x4 444 £°14.’ 4 
44°1 4444 £ 44. 

4444 444 ‘44 x4 444 £°1 
4.’71- 4°144 44 PA 4°1 44 44 
x7\ ^4444 44 hs SlApA 44 
44P4 0°1 444. 4, PP0°14. 
444 PP04 4 ‘44 x41 444 P 
014:4 4, P=04 4 ‘44 x41 44 
4 />44.’4 444 44. 
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§HS 

O 441 ‘S-4 x41 444 ^44.’* ‘444 x41 44 
4 £44.’, ‘444 x41 444 ^ £44.’ #4 44 
444 7]s. 44. 
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ms l ‘a4’4 ‘oiS’oi fits 444 4, 7-|SS 414 4 
2411 44. 

# 0 || ( 1 ) |x| <244 -2<x<2°]A. 

44144 U A -2-4 -2M4 a-44 4^., 2 

S-4 444 744. 

44 A i ‘-2-4x4 444 x| < 2 oi 4.’4 %o}^ 
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4^1144 P4 4^ #4 A i 2M4 sAA -2M4 4 

4 44 §14. 

444 ‘ 44 x 4 cflsH (x-2)(x+2)>ool4.’4 
714014. 
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~/>44.’« #4# # 44 . w 441 

‘44 x°ii i|sm />44.’4 ‘a.# 

x41 444 ~/>44.’44. 

4# #4 441 ## 44# x41 UsH 
2x+l>244.’4 #4# ‘44 4^TX 
41 444 2x+l<244.’4^., ‘o^ 

4 4# x41 444 x 2 + 2x = 0°14.'4 
#4# #.# ## x41 xflx 2 +2x=£0 
44/44. 
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CIS g*n°l ¥88 HSKn, na°I » 715)8 HttS|o|at 

(1) ag. *)-<*[¥ x<H| iflsM i+4>7°lth 

(2) »!¥! ^KH^oll *H«W 2 x=4°14. 


gol (1)#<44 >£414 #4# 'o]a] Xf<*l^ x4l 4144 x+4<744.’4^, x=1, 24 
^■fx+4<7o|S^. 4 441# 444. 

( 2 ) #44 4414 #4# ‘E# 44# x4l cflsH 2x#444.°lE, x=24 4# 
2x=4°]S.S. 4 4^ 7]3lo|cf. 

a ( 1 ) 44 4*34 x4| >3144 x+4<744. (%) 
( 2 ) E# 44# x4l t|144 2x#444. ( 43 1) 


rn 8 cis gjiai ¥«s asia, aaei ?t 7)5» Biasio| 2 i'. 
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(2) 0)4 ^Vg^* 0 !! oflsH i¥l°14. 

m g cis a^ 2 i ¥ss asta, aasi a 7)5* EastoiEi-. 

(1) as olsa^zt^-S: ^-34^ °14. 

(2) as 82) n||Sfc22| a||S°14. 

(3) 4l! 1 Sfl*)- i a , SS ; 84 z , v ^°14. 

(4) 44 4* 44°14. 
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=£1 ‘HE’4 ‘CH^’OI 5SS gxl|°| ZL ^I 

&, 7-I5!* 4 siTii m. 
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x=l, 2>y ^4 -x<2o]HS ol ^x^%Volc|- 

(2) 4^: 4'S4 1 x°fl t|)«M x=i*14. 

x = 2<y O] Tj^lolcl-. 
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s. 4 444 444. 
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fi-4 84 444 24 «H 44 £-S o] 4444. 

(3) 4-4: 4=J4444 44444 444. 

44444 444 44444 44 o] *g 

44 4444. 

(4) 44: 44 444 444. 

4 444 444 44 4 ^hs 4 444 4444. 
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• 4®t, converse) 

• cHKStffl, contrapositive) 

• +H tKiilPl, reduction to absurdity) 


1H 0|sH 

S)= s fi .^ S 7j p, Dhg 4 01 

4 7)x| gxi|°| 43@ 4S44 4414 

44 cHll 0I8HSM 44 4014. 

1. (i)x7}44 41144 xl 24 41144-. 
(2)x7}24 41144 .rl 44 41144\ 
&)x7\ 24 4117} o\^ .r-b 44 411 

71- 444 . 

2. (1) 4 (2)451 (3)4 


°3m\ ^H-o 

±5i£! *|3 =s 

© S4I°I 44 414 55# #41 514. 

© Sxi |4 n 44 4014 o|§H 44 l 514. 

@ 4^4# o|§44 44# §4# 1 441 514. 


J2.4 i . gj.^AJO| oo|Xj 

1. 441 P — -Q 7 } 444 =l 413 44-§r 441441 4 
4 . 3 4 # 44-44 144 4417 ]- 44# 144 
1 441 514. 

2 . 441- 41414^4 4144 44144 4111 
44 °1«H441 44. 


sH s 

O 441 /)—'^441 7}$ PQ 41 qsi\ 4444-11 
1P. 04-i 44 PcQ4 41, 441 P —* 2 ! 14 
43 , 441 />—*g7l- 4-4 Hfl. PcQ7l- 7^^. 
4 - 4-4 Pc04 nfl P=Q7f 4-44 QCP4-3 11 
441 q —'/)# 434 4" 0 !4"3l 1 1 

1, 44 44171-144-3 414 n ^^ 1 ^ o^o] ^>h 
4 14 41 41 443. 3 44 4417} 45144- 
3 44 3 4414 43 134 4514 41 41 °1 
44-. 41114 441 ‘4-41 a , 1)7} il4^ a+b 
1 4-14441 1444- a =2, 6=24 41411 

a +61 41444 a, b 4 - 4-4 41°l33 1^5 

45144. 3 441 ‘44 14 34 «H144 64 4 
144-.’! 451444 3 43 ^ 44 -. 
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e (He mu 

UN, n g*7|- gifflxi sfc 
Oil# SK-h #oi£ S4. o|a® 
oil# ttB|B|5L «cfc 


q# gxiiq 1 ^ 11 , zl zfz[°| *}, t!*® ^slojah 

x=i°]#x 2 =i°]A. 

#o| 4: Xylol’S x=l°14. 

W&a x=-l°d ttfl x z =lo)x|aJ- x ^fclo|n^. 43144. 
4-T-:4 ! 4l4’Sx4l44. 

X 2 ^l°)^ x±l°]jL x=*=-l4H3. %44. 


«*: Viol'S *=144. (43l) 
tfl-f: ^414$ x4l44. (%) 


ZL21H 

naui 


in 1 as g*||°l MBJ I#?a Bstn, zl 7 }#°) 8, 7®S ESsm. 

(1)1021 °l==Hr521 21=^014. 
<®(x- 2 )(x+ 2 )> 0 °l'Sx> 2 o)t)-. 

(3) oIt'S'S^I'S »M, 


H5T1 2 9*11 M *71 “al^olS a+bs. ^ELI^oiq.'o) c|(?s smu, n. amoj *h 7)3 

* efWlojah 


™TO 3 tH° qra snipt oitif? 

c/°fl tflsH of® 9*11/1—97} 8H “D, ¥ 

P, 9 s ) AA P, QA3- «}?! PcQ°1h. 1BW*® 



SC" cp 6 oli}. 

ae)E|l ~p, ~qS\ #al#%>-°l AAP C , C c °lHS ifl¥ / 

~9—-Jfe# 0 ]#. 

9®-S. ~q —•~/>7|-#o] l S Q c CP c 2|M PcQ°lHS/>— 
aalHS. »na ig^|7 )-#o]b| a 9 - 9 -#o]t}. i c>n@ ^a] tfl-f7]- #o| 
°l a 991-E # 014 . 
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=s 1 s*ii4 °m m4» 444 zl^^i 4, 

45!# 4^4 4 sun 44. 

son (l) 4: 54 eK^ 10 *l 44H4. (% v ) 
cfl-f: 54 44^4 OH’S 104 ^7} Cl¬ 
'S 4. (43!) 

[4411 2 fe 54 4=44 4444 10 

4 O>^o|c]- 

(2) 4 x> 2 ol 4 ( x -2)(x+2)>0o]cf. (%>) 

cflH x<2o]^ ( x -2)(x + 2)<0olH 

(44) 

[4411 x=-3ol^ 

(x—2)(.r+2) = (—5 )x(-1)=5>0 

44 

(3) 4 °H44444 4444 °1 4. (44) 

SR: ol^’S^HH 0 ! OH’S 4441M 

°H4. (S') 

2 

=s| gx||4 O’4 L\\°m SHu, zl 44 if, 

44 * 4 sun m. 

Soil 4:«+HlR44 0 l’S«4-&7l--?-el4 
44. (43!) 

I'SSI I a = 1, b=/2°}v\ l+/2fe -?-Hj^°l x l’S 

144444 o]-u|4_ 

SR a + b7\ JjMJ^7> a ^ by} 

oHS. <M 1) 

I’SSI I fl=-/2, ^ = 2 + /2<S nfl, fl + H2S -?- 
4^71- °H H’Sb^zH- -r-sl^ol’S. 

3 

sal CH^S 0IS4CS ^0^ gxf|7f if°i* ssft 4 21 
SI sw. 

S0|| (l)^xl ig^|o| cflo^ 

‘7H4 1 wofl cfl^H no] 34 n^rA OH’S n 2 S. 34 

y H^7l- OH H’ 

°14. 4447701 34 444 OH’S 
n = 3k— 1 2.477 = 3^ — 2 (^4 444) 
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Jji-f-a **—l<0t -l^ClU nMt Aj1Js|-7lnVx<-l It ^>12) nM 
taU*M SR«4. 

aalM- tta x 2 +1 > ot it -at x»l| tpM W aUtM-. 

°w a°i yaaa aas- 4 at =t a4»ii maa aa a , a*it y 
aa* m. 

I 27| V§A| x+3>x, x 2 -2x+2>0E HE 4!E X0\\ qishoi U^j- gg8|5£. ^qiEE* 

oih, ee* 2 x—3>o, x 2 - 2 x<oe x°i m\ msiWEt giroas. y 

dlEE*o| OH-Jch 


• s£HEf§*(ilef 1E*it, absolute inequality) 


43* %y\ 


»xi 1 


ci« gom smasaa =t soph 


( 3 ) (a+b) 2 > 0 

©x 2 +x+l <0 

©a> 0 , 6 > 0 *y nfl, ab >0 

©x> 0 , y< 0 *y nfl, x+y <0 


**1* E*°l ** E *E* #E. *** 

7}X\7]?]7} 3)jl 40.5 m* **. * 330*1 7fl*l 7 0 Vo] o] 
**HEM1, ^os *7fe E3E *71-* 7J- * 

*E*1*E *3 **-**)*. ®E **11E # 227)1*) * 
*1 SJEM1, 7HJ- * *E 71*171- 72 km*l **1*. 

*E ®E Ml *11 4171* *33E MlMHl^l * 

S * 7f***. **1*01** -g-**1S 

^c«l* ‘*°l*’*ll7-i **1*51 **. 


HH » h #S| 0|sH 

H* -y^ISfe *§71*1 Oil* **1*0^1 H 

E y^oil CHSK)1 H* 'SSS* S*^S-^|o| ^ 

*mm siohSHs si7i ?i5i 501 * 

1 . (IE* *** **)01742 

2. **1* 51*1 *** 1742 mS Afl*l* si* **1*1 
7®M 7 J1HS *o*l EE** ** *41**. 


1 

m±\ s*ee** es oishs^ ** * 

awl m. 

•oil O) *** *E*1 7)1*E 0 *l*-t>lHS. E *E 
a , 6*11 Ml*°1 (a+ 6 ) 2 > 0 * *7 o v 

© X 2 + X + l = (^X+yj +-|- 

H*M1 £4 *Ex*ll Ml** (WyY>0*12-3. 
x 2 +x+l> 0 *l*. **7j *+x+l<04l *E xE 

*711*7) ***. 

©E *EE *E *7 o v o o ^o)H3 a> 0 , 6 > 0 * Hfl, 
<26 > 0 * 1 *. 

©x>0, z/<04l *, Ix| < | y | *1 *E*11* x+t/<0*1 
*4!**. 

**7) *M1EE*E©. ©°1*. 
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^°i?i a ^ sfe s& 

#£<■11 tflsH % U J- -Sflsfe °14r* St^°l= W. 

^s<fe 4~&4 a-8: °i-£m. 


gq|^gi|o| ggoil oigEife #^o| gg 


a, b1\ #4>ij l( 

(1) a>b 4=£ a—b >0 

(3)a 2 +6 2 >0 

(5) \a\ 1 =a i 


( 2 ) a 2 >0 

(4) a 2 +6 2 =0 <=) «=6=0 

(6) a>0, 6>0SJ ttH, a>b 4=* <z 2 >6 2 


Ollfll Q “j 

q ga?* § 

m n«o||fe EslA 
3421 sse <§& m. 


a, bl\ HU, a 2 -ab+b 2 > 0* §9S|0|Hh 

sS a 2 —ab+b 2 =a 2 —ab+(^ S j ~{^j +b 2 =(a— -y) + -|-6 2 

^^1 (a— 1-) 2 >0, -|-tf>0°lHS (a—tj+^b 2 >0 
444 a 2 -ab+b 2 >0°W. 

444 -§-3^a--|-=0, 6=0, ^ a =b=0°i «4I ^H44. 


EU1 2 «, b7 \ tt H, 4# SS®|o|2h 

(l)o: 2 +<z6+6 2 >0 (2)4a 2 -4ab+3b 2 >0 

a, b, x, y?\ 414=1=! oH, ¥#4 (a 2 +b 2 )(x 2 +y 2 )>(ax+by) 2 ^ 

(a 2 +b 2 )(x 2 +y 2 ) — (ax+by) 2 =a 2 x 2 -\-a 2 y t +b 2 x 2 +b 2 y 2 — ( a 2 x 2 + 2abxy + b 2 y 2 ) 
=a 2 y t +b 2 x 2 —2abxy 
= {ay—bx) 2 > 0 

444 ( a 2 +b 2 ){,x 2 +y 2 )>(,ax+by) 2 o\t\. 

444 ^3L^ay=bx a A "H 4^44. 

ESI 3 a, b, C7\ #£iJ mi, q# 4^4# #§5^4. 

(1) 2(a 2 +b 2 ) > ( a+b ) z (2) a 2 +b 2 -\-c 2 >ab+bc+ca 


02 


Q 0| 5LK\-&im 

S“§Aj0|a um. 


3 

=H| -y^l OISSW 3 eH 4§<NS § 
Stt 4 2MI 44. 

#o|| (l)2(a 2 +6 2 )-(«+6) 2 

= (2a 2 +26“) — (a 2 + 2a6+6‘) 
=a 2 —2ab+tf= (a—b) 2 > 0 

444 2(a 2 +6 2 )>(a+6) 2 °14. 

444 s-5_±a=b°i 4 41144. 

(2) (a 2 +6 2 +c 2 ) — (ab+bc+ca) 

=y (2a 2 + 26 2 + 2 c 2 - 2a6 - 26c - 2ca) 

=-^-{(a-6) 2 +(6-c) 2 +(c-a) 2 }>0 

44 A 1 a 2 + 6 2 + C 2 >«6 + 6c + Ca°]4. 

444 : %-S.^a=b=c°A 4 4U44. 

3*1 44 444^4# nfl 

44 ^71- ^0-1- A^^JL ^ 

4. 4^44 44# 444 44 1 

4444# ol^<4 ajtfl, 2^* 444 
44 44 0 1 44. 


2 

=ai OISSIOI Bm 4 2i2i| 

ew. 

wo11 (1) a 2J rab J rb~ = (ya-\ —^ b 2 

(fl+yY>0, ^ 2 >0olHS 
a? + ab + b" > 0 

<4717.-1 -^Sl^a+|-=0, 6 = 0, ^a = b = 0<H nfl ^ 
4!^. 

(2) 4g 2 -4«6 + 36 2 = (2a^6) 2 +26 2 
H5141 (2«-6) 2 >0, 26 2 >0 o 1-ELS 
4a 2 -4a6+36 2 >0 

<47lAi 2a —6 = 0, 6 = 0, ^a=6 = 04] nfl Aj 



(1) « 2 +2«6+6 2 >0 (El, -&fea+6=0^ EH ^H) 

(2) a 2 ±«6+6 2 >0 (El, §54«=(»=0 o d eH £E!) 

(3) a<6, EH, (a + 6)(c+c?)<2(ac+6<i) 

(El, sfca=6, c=o'^ EH 

(4) d+b 2 +c 2 —ab—bc—ca>$ (El, a=6=ci= EH -^E!) 

(5) a, 6, c7( EI4=Ei EH, a 3 +6 3 +c 3 >3a6c 

(El, Sfe a=b—c ( M EH 

(6) a>0, 6>0^ EH, fa + fb>fa+b 

(El, a=0 6=0 s EH ^U) 

(7) |a| + |6|>|a+6| (El, #S^a6>0^ afl gU) 

S2I 1414^21 4A o v ^>K>1HS. 4421 AjU, 

4 (44) 2 >o 3L4 1441 >o# <>l-8-«H 4^4-^444 
4444. 


444. 
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4 

=ai 41401 oissfd 7|SHSa^ 

g^°l CH4 ^7)» ggw 4 SMI SW. 

_ ,, r~r 2 ab {a+b)fab—2ab 

a+b a+b 

fab{a+b—2fab) 

a+b 

_ fabjfa^fb ) 2 

a+b 

ZZsIcH «>0, b >OH nfl, «+6>(H-H.3. 
fab(fa-fb) 2 > 

<Wi fa = {6, ^ a = b<u nfl 
*4. 


SH^ 

© 4°l°11fe 

4# ?H 7 1- 13 

a+b v 1 —T\ 2ab 
0 >Jab> , 

2 a + o 


03 


a>o, 6>oij HU, 


->/^# Sgsfojsh 


Q ¥ SW> a, 60|| cHSW 
^Y 1 , Mmmasiby 

+^8s, ?isisaoiatiim 


™ a+b nx_ a+b— 2 fab _ (/a) 2 — 2 /a/B+(/B ) 2 _ (Ja-/B ) 2 
: ° ~ T~ < ab ~ 2 2 2 

n}*M -^->faB°\^. 

<^7)*\ ^s.^/a={5, ^a=b°A ^ 


OBJ 4 a> 0 , A> 0 ^ tin, 

O + ^+a, 60 || cHSW 
m a% 6°J SStSSOl 

a |JL m 




04 


®(i)a>0, 6>0§J nN, 
a>b <=> <z 2 >6 2 


a, b7 \^£%J |a+*l^|fl| + |ftl5gSS|0|af. 


§3 |<z+6| >0, |fl| + |i|>0olHS |a+&| 2 <(|a| + |&|) 2 < y-§-JiL °13 ^4. 
(|a| + 16| ) 2 — |a+6| 2 =|a| 2 +2|fl| \ b\ + \b\ 2 —{a+b ) 2 
=a 2 + 2 \ab\+b 2 —a 2 — 2 ab—b 2 
=2(1 <261 — ab) 

\ab\ >ai°lHS 2 {\ab\— ab )>0 
n J’ a M |a+6| 2 <(|fl| + | 6 |) 2 °]H 5 . \a+b\< Ifll + liM 1 }. 

°] 7 \*\ -f-s-b \ab\=ab, ^ab >OH nfl 


fXl 5 a, b?\ 1 


! kl-|&l<l«-6|»sgsKX2|-. 


nil. 

2 IM±$ 

► £*ll 8«1 


i 

?»■, * 0 )| CHSKX (a+4)(-i-+-g-)s| «3 »ZbK>| H*t 


1 


OS, = nfl 


Aj-HiN 7|S7| 


«*il 2 |ei £!#334 7ims^l ch^ 5MB oissw ^ 
OKI a|o| £ 14 ^* ^S* o\mm + 2i5^ SM ?l 


5 

m±\ 4^1 oissw s’sm + smi 

shCK 

#011 |a|-|&|<[a-&[6|H \a\<\a-b\ + \b\ 

\a\ >0, \a-b\ + \b\ >0<>lH5. 

|a| 2 <(|fl^| + |6|) 2 '?]-§:-S-°l 1 3. s]cj-. 

( \a—b \ + \b\) 2 —\a\ 1= 2{\ab—b 2 \ —(ab—b 2 )} 
usi^il \ab-b 2 \ >ab-b 2 ° 1-5.S. 

2{\ab—b 2 \ — {ab—b 2 )}> 0 
ol-aM \a\ 2 <(\a-b\ + \b\) 2 °}E-3, 


& £*H0|4. 

a oil •*!-£ *MI*H 


<*+»(f4H+f+T 


>5+2j+- 
= 5 + 2/4 = 9 


1 

<z 


^ 2 |l 71^5 7^14 ^H 1 4^4 a + ^, 

^ yy 2^, 2 

a+b+: a=b°A nfl, ^-+yfe b = 4a°i nfl zj-zj- 3)^# 


I < 2 1 — 161 < \a~b\ 

°l7]A-j ab—b 2 > 0, ^«<^<0 JE-c- 0<^<a:^l 


71-Tiy. 

(a+b)(±+£)>2jaE-2f^=8^ &] 

yyz] 


122 zts 




























[stlif p.216] 


1 4"§~£r ^ 3S)oj*l © *STO f-'S 

gOlOl S°| 

(1) HI «2| 3°! A = if a-Sr -mad 
(a t a-sh« a°M aa hi, as o|**w sfe a 
(3> aa a°i a .sif a^ aa aaa if a* aas 
( 4) aw a°m *v a-a^-jfEi a* a a^i sfe at a-sa aa- 


(3) ^4 

44: 64 34 4 = 47 } 444 . 

(4) ^4 

44: x4 4^7} 444. 


2 4^-»ii^<Haea°i'4a*’S^3,a-^s7-tsViii, ©^giisi 

«M8f. B»»iB2|¥S 

(1) 3< 4 (2)2x=5 

(3)6-gr3aAA°lA. (4) it *1A°14. 


3 tfg- >3^21 aA cjif* IrtMa. © , B*«2I 9JA m-f 

(1)62] AAte 122| AAA A. 

(3) l*=3lo|ai=0o|r)-. 

(4) X<3°|A x 2 -5x+6<0AA. 


4 tf-g-if sa?, 9 s ! aaaa*aa^, Qa^'& ii ii,-f aa-2-H2i © ^.a^A-tt^a 

a*#* a-s-aa >=-?aa aa aa $a?ia a*Ma. 

(1) p: x^ -§■4*44. q'-x 2 — 4.r+3=0 

(2) p:x=l, q:x 2 =x 

(3) p: x(x—2)=0, q: x=0 S.^x=2 

(A)p: x 2 —x—12>0, q'.x<— 3 


3 

mt\ 445! S44 44 44» 4 SMI 

44. 

eon (l) 4:124 4=4464 4=444. 

44: 124 4=471- 444 64 4=4^ 
444. 

( 2 ) 4 : 451444 -M4°14-. 

44: 4^44 444 4144 °N4 

(3) 4 : x=o 44 .r 2 = 3 .z 44 . 

44 : x=^0°14 x 2 P3x44. 

(4) 4 :,z 2 - 5 .z + 6 < 044 .r< 344 . 

44 : ,r 2 - 5 .r+ 6 > 044 .r> 344 . 


5 1 . yA aa°j hi, jfg-a x ! +/>2 xyt aaaa a-. 


© a 


4 


S/El/S! 7|i 

1 

ssi 4^|Ai Afgsfe §44 §°« oisHSMI 514. 

eon (D41-5L (2)4444 

(3) H444 (4) 4 


2 

m±\ 4*114 n44 §n 4 smi 

514 

eon (i) 44 

44 3>4 
( 2 ) ^4 

44: 2x=h5 


=s| tlal^HS- o|ga|-o| #4^2, 

S&#4i4I? HH 4 °i7(| 514 
*0|| (1)P={1, 3, 5, -}, Q = {1, 3)44 Q(zPo]E.^. 
P^q°P] 44 4-2-^444. 

(2) P={1}, Q = {0, 1)44 PcQolHS/)4(? 0 l7l 44 
44^444. 

(3) P={0, 2), Q = {0, 2)44 P = QolHS/>4?°l7l 4 

4 !A#4i4°14. 

(A)P = {x\x<— 3 15x>4), Q = { x | x< — 3 )44 
QcPolH£/>^0Ol7l 44^Ai4°14. 


5 

=ai 5144 §5J§ oig^ioi S44#4S SSW 4 51711 
514. 

eo|| (x 2 +y 2 ) —2xy=x 2 —2xy+y 2 = (x—y ) 2 >0 
444 x 2 +z/ 2 >2xz/ol4. 

4, |-I5x-y=o, 4 x=y’U 4 5! 1144. 
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S/Eh/S 7 |S 

1 

=s| 44* 444 a^°| 

4W 4 2)4 44. 

eon (i) 44 : x 4 io 5 } ^<>it}. 

44H4: {l, 2, 5, 10} 

(2) 44: x 2 —140, 44H4: {2, 3, 4, •••} 

(3) 44!: Ix-3|>4, 44H4: {7, 8 , 9, •••} 

(4) 4^:x 2 +x-2<0, 44H4: 0 

2 

=s| gxi|°| 44 CH4» 444 zl45| 4, 
44S 414 4 21711 m. 

#o|| (l) 5}: io£} <44455} 44°14. (44) 
44-: io 5 } 447 } o}u ]4 55 } 447 } o}q 
4. (4) 

( 2 ) 4: a 2 <l°14a<l°14. (4) 
44-:a 2 >l°}4a>l°14. (44) 

(3) 5}: ^44 445 } x-ii^oic}, (t)4) 

44: *44 o }4 44 ^44 t^oi 0 } 

44. (4) 

( 4 ) 5}: a=o°14 ax=ool4. (4) 


SBB 7|g | 


[8#S p.216] 


1 u={x |xfe ^SH >4# 4^* ®s>3., 35 © *2^ 

(D.z-b-102) (2)5—1=0 

(3) |x—3| <4 (4)5 +i-2>0 


4-2. <34 q| °-s hisi-h, a. zfz)-2) =a\ ? 13 !* 

( 1 ) 52 ) 2 f**l 02 ( 

(2) a< 1°]?1 7<1°]4-. 

(3) *4=2) *»-g-Sr**oW. 

(4) a^=0°) , 3 fl=0°|5. 

(5) nftS-t 


© <g*ll°l oph m ° 


L '3A\P—~q, ~P— in, ^j-oj 5!*ii4p7fol-i4. © 0311121 0!2 ( q|o 


r 

Q~r—-p 

©9 —-~p 

®q—~r 




p'. —1 <x< 1, q'. — a+2<x<a-\-5 
°I1 41SM PA <z°l7l ?)«-T-g-iSII "H, 4!4=«2) 


a> 0, b> 01) m, 5* 
(1 )a 3 +b 3 >ab(a+b) 




4}-?-: a^0°}4 axTfc0°}4. (44) 


(5) 4: 4441-4 44S-°14. (44) 

44: 4444°} 444 n}f£7} o}u|c} (7V) 

3 

=si 444 4*114 zl 441- o|g^o} g* 1 |°| 4 , 7l*» 
BSD 4 01711 m. 


P(ZQo Ho)«}ES 

(i) -a+2< -1414 a> 3 

(ii) a+5> 1414 a>— 4 

(i), (ii)41 a >3 
4 - 4-4 «5} 4444 3°14. 


m 0| I P —► ~p —► r7} 4°lss zl 444 

q —* ~p, ~r — -p~ a-4 4°14. 

3L q —* ~pQ ~p —► r7} 4 - 0 } a 3 q —» r5L 4°14. 

444 ©, ©, ©4 44 4. 

4 

=fl| SS3D4 0 |g§lo} £* 1 |» sHSD 4 2 ) 

711 44. 


5 

=H| ^44 o|gsi4 S4444S 5SD 4 2)4 
44. 

#o|| {1) a 2 +b 2 —ab(a+b) = (a+b) (a^b) 2 
ffl+ 6 > 0 °l-H.S {a+b){a-bf> 0 
444 a 3 +b 2 >ab(a+b) °} 4 . 

444 45:4a=A4 4 41144. 


#011 p: -i<x<i , 4 

4 44 P. Q4 45i 4 
44-2.3. 4444 -2-4 
4 zls)4 44 . 


-a + 2<x<fl+55} 44H4 
- Q - 


2 —1 




1 a+5 


( 2 ) (1 +y) 2 ^ (yi+fl ) 2 = -y > 0 
444 (i+y) 2 > (/I+^) 2 °lH3 
l+y>/I+4ol4. 


124 zte 




























JuL2M 




[«HS P.21B] 


1 4-i- <3*113 4^# n^3 3314 - 

( 1 ) as. ^ 0M4 3cf. 

(2) 3 "3 4:4^ #4 7 + °H 3. 


© 

‘sF4 stfsfe 

@X)|°| “§ 


2 4 2& © 

p'. x<l 'Sl^ x>2, q: x 2 — (5a—2)x+Aa 2 — 5a+l<0 
31 IsM *33) ~p-~q7\%°] 


P C CQ333=42S. 

a-l<l, 4a-l>231*1 «<2, a>-j 

43-*l|-<«<234. 

(ii) a< 04 3, Q = {x | 4a — 1 <x<a — 1 )3 
£5(i)3]-^ u o^^ 

4a-l<l, a-l>2<3*1 a<Y,a>3 

434 aS\ 44 $344 &44. 

(i), (ii)4l 443 444 44«44 444 

4<a< 2 

4 


3 <M a, M ^21 ^°J iflt, «+M t^o]^ o, 4 -t- SHfe © "o"* 2 ! 2?^ ■*■$• 

£# *Hfe A =8-3* fl^>a.es fl#a 


4 H3&f. «. 0, fi7>PnO=P, Qf1i?=0°J nfl.pfe © 

~ r o]7i 3 tv 3 ^ ^3371-? 


5 ©^w-S-N 

(3, a, b, cfe #40 

(1) ax+b>Q (2) ax+b<0 

(3) ax 2 +bx+c>0 (3, «40) (4) ax 2 +bx+c<to (3, <z4 0) 


3 

=si 3*S* OISSW S33 1)3* SSD 

4 33 43. 

#0|| a, 67 } 2$ 44, 2$ a, 67 } 2$ 4 j 

43a s}3 a+6$ 444 322 443 2 
434. 

44*1 a, b7\ 43 443 3, a+b7\ 44 
34 «, b 4 <4+4 4434 44 444 
4434/4 434. 


s/a/s 

1 

=si 2$’4 ‘3S’o| at)* §33 4§* 24a, 23 
3 m 33* 4 5+31 m. 

eon (i) 34 44 x3 3144 024 434 44. (4) 
(2) 2$ 4i44 4434. (34) 

2 

a fl | =ch*i g*||°| S3S3* 4* 4 5+31 43. 

eon 4244 qs\ 4334* 44 P, 04^44 

P c ={x\Kx<2] 

(i)a>03 3, Q={x|a —l<j?<4a—1)34. 



a -1 1 2 4« —1 


4 

*HI #443, *2.43, *2#443S 0|sH33I 43. 

eon PnQ=P34PcQ322 p=>q 
QnP=034 4 cP c 32 S. q=$~r 

44*1 £=> ~r3PS/>$ ~r33 34 #$2434. 

5 

mi\ S34*3o| gus) 43* 4* 4 5+31 43. 

#on ( 1 ) 2 $ 44^31 343 444 «x+6>o3 43 
434 n=o, 6>o 

(2) 24 44x31 443 444 ox+6<03 44434 

a = 0, 6<0 

(3) a^=o4 4, 2444x31 343 444 «x 2 +6x+c>o 

°1 44434 o>0, P=6 2 —4oc<o 

(4) a^=o4 3, 24-44x4 343 444 «x 2 +fe+c<o 
°1 44434 o<o, P=6 2 —4oc<o 
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=riS ami 


CHIXXJ CHIU Ulb-b ~H ^A D ^OI Oj77|-> 

a||el^(paradox, q-MG£t£))b qqqaab 2-^r °p]*}x\ &aq b^q qb 

°ll abb ■yaqb b#4- tqq-. -n-^th aflelb^ q qq-b 6^17H| aqiq- q 

°ll q°J°!4 «n*tel qiqqiqtn^ o|f^ qq >|^io>^oi ojq. 

a^q ^ #qq *i®q- -a-qsiq. 

“ab aeflqqb qqq^qqq." 

qiqqiq^b qb-i- u-q-sib^? 



441 1 ae aa)|E^o| ms. ?15!i£!!0|iJ nH, o)|h|d||l|d||a°| bao| b&|*Ho^ S £ 0 | s|b o|° 

* HqCH MXK 


i ® *n i 2 ae aa||E|-ojo| ms. 7R!irao|7|- oiy mi, o)|E|m|L|q|Aoj baoi fcai^as abo| E|b 
oib« <Mt\o\ MXh 


i 4 4 i 3 oia) 7W qa* sAisfca nasid s*k 


63a 


CH9« *t# LH§ sal 

Ow 

an 

(1) 51®: b®5! a*M a]®q a im *'8«1 tf b 51b 

511-21 s°d 

(2) €i: m-t °lbb tfl® Wi| 

(3) a7\ 51® .4® ®4:5! nfl, «GA£ qq\Hq. 

an ai-o| 2| an =i?ii 

(1) 5l® AS] 2b 41£7|- 51® 5®| b® H, 51® 71® 51® 
BS\ bb5!®°lel-2L «l-q Acbs qq-vH®. 

(2) b A, BS] Hb ®b® A=5®q. 

(3) i4b5°lJL AC551 nfl, 51® At 5l®5® ®bS5l® 0 l 

®®. 

anal gn 

(1) ®5l®: A\JB={x\x^A abxs=5| 
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## ## 71JL/1- ## A]-g-61 ##xf# ### 


(Euler, L. ; 1707—1783)&#. -2-H## El# xfl “# 
### ’### # 7flol a o i# s □!# 
### s]### Al’olHl -3 x$\ ### # 

## ## ;£# ## o g ##111 o]xlrt| # o_^, ### 

### M-El-mol##^ 61-0] -&1#!- #AlSl-6-f 

<d ZHAlXjo] A13 S ## 0 ]#. ^Bl7l- A11Z161 ^1#^ 

# ####, #B]%1#, #Bl-&l#S}- ## dl#xl ## 

# Al #-&!#, SZf#, Al7lAl#Zf ## 3#%!-# # 

°1 w. 

Ig-Xiol ^1## ### ujxj# #2]A^ 7#l3 5l5i 
zi 351# ### di## #7K#fH) dl#°15i°-#, # 
^#^1 ## ^#°11 dl# ## #7)171- #71- dl-g-ol El 

# o-dl# ## 7171 - #0- ##^Bi^#. #61 ### 

# ## ##Alo)|A-l ## #^1-^ Hfl, °1# 7fl®l 

#01 #3# E|# ^#°11# ### H^ldl ElSS # 
#7)## ### #7K-#i) #6161-711 El O] 

61, ## ol#°l ### ### 0 ] A^o}^ #ol#<dxl7ll 

ElW. 

187-H71 ##H1 #### #o}| dl#l #nl##xlXlol 
#°11 ###Elo}l7l 6]#ol 6flAl#o] A10.S. ##d(ol 
7#1 a# tHM- #Bl°ll(Fourier, J. B. 

J. ; 1768-1830)71- ^#£011 ## ##°ll7-l oiojoj ig 
## ####S #7fl 7l#6l-## #A1# All716]#A] 
61-## 6]## 611### S#o] 7]#61 #ol## ## 
## ### 41^## ##7] ####. #, ##oll# 
##Z1 fi#Ej# ### ##6]# ol#oj 61# 7 fl#a. 

# # ##7joJ #dl# 711 #6)-o] 61-## 7 ]#ol 611## 

# Al# 7H#ol#i ###711 E]##. OlOH ## 61## 
7dEl# ###711 6]7] #6]# 3 ## 61-7-11 ###. 

S#(Cauchy, A. L. ; 1789-1857)# ‘## x, y 
7#H1 ## ##7] ##6] x# #ol x^6llxl# oldl tfl 
#°1 y- 1 ?J: 0 1 #, y# x# ##S. ##dl5i, x 
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1- 1111, y# 11 yX= x4 mi.’ 

15 o] J)o]5 1H 5 m aflA^o] 

155 q-El-lflol^lcfe 7^0)] A) ^ HI 

11 Hl5 Hrf- 111 nr 3X4 111. 

5H)5 o)|j yj-tg-05. 183711 llHKDirichlet, 
J. P. G. L. ; 1805-1859)1 5 HI 5 A) 7 / 7j-x]jl 
11 111 711111 111 11 ^0)0)1 5im. 

‘1H 1 HI HI 151 mi. H 1 
Hx, HI HI HI 11 H H! HI 1 

1 1111 m 0)5}0j y9\ &d>) 

1X11 ZL$t 11 1171- $151 H x4 Hill 

n; 

mi nimi 51 mu iimi h 

7flH AllAlll %0] If-Ol s\o\ m. HI 5 X^ 

11 11 HH 115 1111 11 

m Hy in hi# sii i ii m x> 

15 jim m i cm i mi m ah o) 
HH rfll 7llX)l 71)m 7 0 l7}l 11 HI 

ii. 

5H 117f XH1JI 11 HI HI, lx) 

% ii- hi, hi n mi mi n 

m. 

a 9\b4 m- (a , b)% 

(a, 6) = ({«}, 1, b}) 

5 mi 

(i) ( a , b)i^(c, d) 55 ale 5.1 bi^d 

(ii) (a, b) = {c , <i) <=> a=cl56=<i 

ol_o_ oV olrl- 
O S S ~T aah. 

5 1 H A, 51 lltKCartesian product) 
1x51- 


Ax B={(a, b)\a^A, b^B] 

5 1111. 

°}4 1 H H$| Hl(relation)l HH 51. 

I 111, 5°11 dill 111 1x51 11111 
11 Hll H 551 17)115 H. mi 
A={1, 2, 3}, 5=1, b , c, 11 1 1111x5 
imi{(l, «), (2, b), (3, c)}mil55 

1 Hill. 

11155 A°\ H 551 HI 55 1115, 
(a, 6)e5H=5U) 51 «5Z>5 1111. ofl 
al 615H HI! 71-11/15 H. 

5 H 51 HI Dom(5)l H Range(5)1 
1111111 1111. 

Dom(5) 

=lel|51 1115 61 HI (a, i)G5) 
Range (5) 

={6e5|ll 1115all 111 ( a , 6)£5} 

II 57)- lo))x) 551 HI 1 51 HI R 1 
1 111 11 x^m. 

5“ 1 ={(6, a)\{a, i)G5) 

5 R7\ lo))x) 551 111)5, S7> 5HI C51 
17))1 nfl, 51 SI 11 11) S ° 51- HI &>] 
1111. 

S « 5 = {(a, c) 151 1115 HI 111 
(a, b)^R Q 15 I, c)eS} 

0 I11 llx) ^o]l HI# 1111 HI 111 
1 5.xf 

11 HI 11551 17)1 P\ 111 51 

(i) Dom(/) =A 

(ii) (x, y)<^f° 15 1, 2 )e/c>H y=z 

i- mil 1.1 hi /# ii in it 55i 

H(function)l5 H. 
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mm 

I. Hr 

a- 

in£W 68~72m 


i. i-i mm U4 

AhA| 

1/21 


dl§a| m 0|5Htf 4 SW. 

El -711 

*lw 4S 

■ tf# *g 

^ ■ #te4i2i mgs 

ag 

l|s SfO| 

£7| 

tf£ ms xh|a| 

O 5 H| tfs# Olgsfol oia EBg stroll Hfifi- 7|i TlElsI t(El, S2®tf. 

gElS £! #S Us, Eia 2WH- o|£ E1S* g^s^A) o| g*lH- 

mm 4 2 i§s mMm. 

o Oia A)A|°| ff£ Hfil A 1 |A|SH:K 

• mgg ms oisHtf 4 <m. 


S 7 H 

Bp ^.hS. 

□ 1 s o 

Sfll sflli 

o ^ 17 b i-iai, im *ms sHugsg m. 

O IP its !2B aaswi 5la, £g SSS m. 

O SB lhs sg 

•turn 

SS X°| SSOII stf Y° 1 Sg» «fx|s. 3* s*f A 0)1 A) Stf rmg mgo| 

am St). 

o m*ii ims S7ii tm. 

• sag siEism, m# s§s tm. 


S2-I 

tte mg §a| 

AhA| 011^1 

o &M°| tf£ LOSS ga|®m. 

o g# AW* OUnm. 

• S-^0)| cHsfol Sto^g. 
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1.34 

3*4 

iHaW 72-744 


1. 34 1-1 oH§3 34 

*W 

2/21 


S42i 4 * o|5h& 4 m. 

EMI 

Steals 

124 ■ 3# %m 

M4 ■ 33321 433 


SI# Sl°l 

*7| sw 

3# gS XH|A| 

o|S A|A|o|| sj^gi mg® SEfc 

3# m 4** 33 ? 

© c(g 3*3 g#3* 

oim *W3 si# =a* *i|A|t! 

• 3421 *S olsHffl- 4 SM 

;| 33, 3332|. 

J3. 

ma|. 

/ A \ / 3 \ 

/ \ /.iLgigteN 

1 c||«!3-4 y \ 

mmm'3301 
□ R-+7N/ 

y F-gt 

\ i a!a|-3.«7 \ / 

\y/ W 

3. 


37H 

EH3. SfcE. 

1=1 1 s o 

m 

S*ll 3ia 

O 34 3*S 5HH3M3 sth 

0 34 33 H3* 3asWI 3m Mg *g* 33. 

O 3o LHg 3g 

•34 

(D 33301 oft! g 33 X, Foil cHsM S3 43 3 340|| S3 F3 337(■ 

3333 mgif nH, o| cues S3 40||A| S3 F43 34&m 33, 

f.X — F^ 33. 

(2) S3 xm 34/3 333, 33 F* 34/3 *go|am 33. 

(3) f(x)m 34/oil 33 x3 3430I&UI 33. 

( 4 ) {/(x) |xe4)B 34/3 A|3o|am 33. 

O 0M 01S 3333. 

O 4*11 2, 3, 43* #7|| stK 

• 33* 333m Mg S3* 33. 


§2-1 

S|# LHS §a| 

*W oim 

0 3A|°| 3 # mg* 32133. 

0 3* 3*B oimticK 

• 4 3471- *m S* i33 343 naHsoil CH33 Sol 33. 
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SEIS1S M^\o\ 

oia sasonAte i# mg# 

® 4*1 ** is, a AaHs* o|SH^h^| 41. 
@ 4*1 44* 0|§H4 a, 4444* *4 4 
2A^I 41. 

@ lt§l *4 Us, §14 4*1 14*» 
§4 4 111 41. 


SEI41 §4 


SEIJIS 

X|S LH§ 

01 1*4 44 

4* 

q}7^ 

□ 1^ 

4444A4 444 4# 

oh^.oh^.01- A.h-7^ 0 

OO cp 1 — *—1 O 1 pT 

02 44444 

CdSI-^ 

—1 CP 1 

0 h AH 0 h^- 

uop 

c^iah^ 

14*1 satis4 44 

TIE S ^1 bd 

g*H 44 44 §11 



IP *4: *1|?||q] IPv44j §A* 123.123.123.1234 ?*>| Ml L-FrW 4 0°\\M 

25577^14^14 XHS§§ 0144^ 514 (256) 4 =(2 8 ) 1 =2 32 , 44434 7fl0|4. 4X|D>q]E|^ 
Oil <S14fe 447|#4 47} 7|S^*3 °S §71-4X1- Ofe 4§g}7l ^5|]Xi 2 iat , § 4 3.4 x 10 38 
7H4 §£»?feIPv60|B}§ AHS§*£ *pl|7} 7H4444. 



§4sl111* £44-* 4 4 4 
11 411 s# 44* x]£4^4. H4M1 £ 
*11- IP*s, 441- 44£# 44 *>1 
is 44 44 44 as 44* 44. 

1 1*111* 4 444 #SH 43 . 4 * 44 4# 
44 as 44# s°J4-s 44 §44 41 4:4°W 
41 44# #444 44-as 4444 44# #4 
4 4*1 4s* * § ^s§ 4s44. 


44 7|54 4?| §* 


44 IS 

AH*| 4i2£ 

OTI 1 Li. 

1 . 4*1 ** 
Us, zi 3 . 4 s 
* o^th}. 

4 

a# 4# All ABfls* s 
a 4*51 U* 44 a o] °-* 

#44. 

X 

~5" 

1# A^l A2flS* ss 4*51 4# 

4* # 514. 

4 

4# si* as 4*51 4# 4# # 
514. 


4?l IS 

AH*| 

otI 1 i2_ 

2 . 4*1 44 
* 144s, 4 
44#* *4 
#514. 

4- 

4*1 44°1 441 Al-g- 4444 
444#* #4 * 514. 

X 

■5" 

144# f{x)=ax+b , g{x)=cx+d 

1 444#* #4 * 514. 

4 

4*/(x), < 7 (xH 44 444# 1 
V£tlf(ff(a)) (4, «*/“ <?1 414 
1 IS)* §4 #514. 


4- 

14*1 #4 si* 444 a, §14 
4*114** *4 * 514. 

0 . *T-r* ^ 

* 4a, §44 

X 

~5" 

144* f{x)=ax+b{a=b 0, «, &§ 

444 4*)1 14** *4 * 514. 

nT^ 4tfTH 

#4 # 514. 

4 

4*/(x)ll 441 14*1 4*4 
/ _1 («)(4, «*/l 111 IS)* §* 
*514. 
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AHS gom 7|s 

• £HS(ftJS, correspondence) 

• domain) 

• o^dS, codomain) 

• Al^dSP^c, range) 

• s L H SlUK—:St—Sa#C, one to one function) 

• 1SH4 £H®(—ft—ItJU, one to one corres¬ 
pondence) 

• S'§l!m(tllllii&, identity function) 

• oTaT(^@l!, constant function) 

•/: X— Y 

*SZt <i7| 

^*44 7] AH* r^o] 4^4 

21 44 * 4 S S-g- 7lJ±H, 4^ 

*S3. *44. x}4 7)1- isl 

4-*, S.-I- 21 - 4* ^Xfo) Adi, 

* 4 -, *4 ** 4*441 444 1 4A4, 

oiei 71-4 444# 4**4 444# 

4 4 44. s-g- 4444 44 71 ) 14-14 
444 ^44 4# 4-&H7}- S 44 , 4 4 
71- 44451 44 44 44 444 44 4 


^-§-4 ^4 

±Ei£! X|£ =a 

© CH #4 § 1 °| *S 441 514. 

© §44, #4, 444 *# 441 5 ) 4 . 

© 1,44 aaHAi- o|s[*l4l 44. 

© 44444, 444 4S4 *S 4a, 4014 * oish^MI 
44. 

© WS414 §1414 1 # 441 44. 


1. * 434 x 1 4## 414 7H44- 4 * 443 §4 
4 414 7H44 44* *41 44. 

2 . 44 44 *4 4s 4444 4 4*44 4# ^1 
41* 43 4* 414* °1«11441 44. 

3 . 44441, 444 4*, 4*41, 4141 *1 
14144 41**4 44444. 


11 44 444 7,13 n 4^4 713H71- ^443 
44. 


Ul ** 2 | o|sH 

D* =fi • ?|33°| 11 #±|o]| 44 °il 444 H51! 
4 44» 0|gSK5 4SS o|s||SM 44 3o|4 



O *444 44 1 44 X, F44 44 144 441 
41 444 44*4 *] 4 F 2 | Q±y\ 444 

4* 4* 44 *414 44 F34 4 * 44 s 44 . 


701 


W *i 7 l 




O X2|-F A|o|°| c|@o| ofu| 
a| XoM K3°l q|#o|s3 
c|@§K= * Sit A|o|o||h Si 
#s2t as chs a«oi aw. 


41*4 


• 414 IS 41 zl ziEHs# oisHSfcK 

7|fiJ= 

^*44 yliLHfe W, m% 1 

XV, ^1 7)3 * 44 71-x) *xv# 

4441 ^- 4* 4444. 4MH4 
4 441* ^-fi- 41 444* 44 
*4xV 44 m. 44414 4 *4 

4 4-S4 44 7fl^7l- 4 

44 441* 1 # * 7fl 444 £xf 

71 - 4-444 44 . 



4!4 ^714 ? 1 . 
1 


I mu, c\% ^*oi| gsm axh 



H* ?Ml 5JS1 °Vb Sis* 4n^J# A-|s ™xm nH, 1# 
1 ZL^oflAI *jtf XOII 01 ^ th^oil 4X14X1* 2M4 1 * 

an F oiixi 40 i gasid axh 

!ii a* 44^44 ‘ s «//’o| 42*4: * 

aH sg° °ojoj7i? 


* 

X={cfltl-4^-, 41, ^4-3-1, 

F={*?14e, 44-°l, *-£, 441 
41 41*H €4i^41 ^^-F4 Q^yA V 

* t:41 *4- 4 ^-415. 4 - 444 ^ n=] 

4-^-4 M-El-'i 44-. 

O "I 2 )- a°l ; 3% l A"5J flio|| Si* S-S-& 

5pfl*°latn-W. 

»M St 1 A’S -Si j;°i] rs Si vA S-SSSS vA tfl-S-SS-n *t 

S, —-S'S-tM AA'AA. 



S^-A»||a-i S^-FS 
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£5 sH s 

O ^Y2) 

?} Sfe tfl-g^ji t >. $}i}. 

3d ^j-t Z2] ^4 ^ rfl-g-oflAi ¥d 

^7> sfe ^-fs. tfl-s^i^ji g- 4 sw. 


1 

=a| ^Oit! = *J40)| CHSI-Oj 44A| 

?fe oHSS =L^°^ 44^ 4 SMI 514. 

• oil (1) 1, 2, 3, 43} °K^1 414fe z|4 v 1, 

2, 2, 3014. 

4-eH Tfl-S^- 4 

3]4S q-g-Ml'S 


(2) 1, 2, 3, 421 oj=o; ^^4- Z>Z> 1, /2, 
/3, 2°lHS. Z3} 1, 441 

YS] Q±.^ 44 1, 2°1 al Z2| 4^ 2, 3 

41 ifl-§-SRr YS] 

^4^ &4. 

44*1 444: SL 
SJJ1S 4444 
4^-44 44. 




72 j 



S1/7I/4/S 


-2| §°|°| «AfW S3 


1. 514IS H4* £451 4o|s4* 


1 i=P- tt*s| 0|5H 

S* ^s. • 44^4 44-S AK>I°I £#0)1*1 ^OH^J ^ 

4 4id# o|gsK>1 ch#o| H44 £|7| ¥151 4 44 £2 
§ 444^7)1 o[8HS^ 471 ¥14 3414. 

1. <i?l D4- 44 A 41^4 °ig- A S fi-441 44 U S°1 4 
-§-44°l: 4 -hs. ^4# 44444 444 ©4 © 
44. 

2. <^4 2)1- 444444 4 44 u 34- ¥ 4 °144 
444 °1 444 4 S¥hs i44 44444 4 
-8-4 ©4 ®°14. 

3. <^4 i>4 <^4 2># m# 44444 ^44 1, 2 

4 14-41 444 @44. 


i14(f unction) a|-# gO)4 ¥=5] 444 
aiO|ML|*7) 1692^0)1 xi§°s £44S 
4. z l# ^44 3-E 4, 0|*Ei|3 

4-id 44 go| §Ajo| 7|#7|4 4 
4 4# 44441 44 7H^°s 04* 

44 (H| £44S!°4 34 xit°| 340)1 
4 a) 4# £4 y7) §5)1x13 y* *4 44am §°|smi4. 

2. 44# 4°£ fiSti £#a) 

SiJal# ‘V445H44#"0||A1 44 4o|. 

51711* 4444 5H444 4# 44am 
§4sm ‘51 44 .£011 451 444 x4 
§4£ 4#o)4 47114# #44.’am 4 
£4. £ 5dx|)4 44 7|s£] /(*)» £4 
44 x°| 444 444 4-id £4 4-id 
# 4444, 4°s 444 44# H4£ 441 4 44.’ 
am §144. 




anal 


14S 4# 


























O §4* LjEWfe 7|5S, 5 
8| §4# S8I4 'function' 
4 5! W /’4/ 4ft°| §t 
nfei!4 j,/i§i ABfflch 


IE? #f-°M 1>4 <2,3 2>* =7f «#A|7fe tj-g- (D-gr ^ X5) Zf 

2a] aaFa ®27]- -2.*! «M-aa tfl-s-aa. 

©aa-aa -saaa Fai awa ^ra-xa a-« 2 ai aa-F^ 

«i7>s}i+»)D!r^-§-i'n)i, a tii-s-i-aa-Tfoiw aa-Fs^a^^sM, a?> 

^-7]is 

/: X — Y 

£}- ^-o] 

°w aa -x* a=r /a ^aa, aa- f* a=r /a 
-saaafcaw-. 

i a^ /ai a*ta aa®? xa a ai ^ai aa Fa 
«iy7> tfl-ga at, a^-& ass j^/wa-aa aa 
am, /wi-a^/ai atma a*a°]a^ aa. 
aa a^/a a*a aais a-f-a?! aa 
[/(i)iiez)ta^/a aaaa^aa. 

Sts %^/:x— row aaa saa/w aez)fe 
oiss *ia i /w ixsxjfe sta saa 

ae*i ax)& L(E(m7iE act 



aa Hioict ^,f(x)£Y 
saw. iB *ia t/t*) b&m 



x|/£/4/S 

oil *11 

01 





d) ,A\ 







»oi a>-frxa3aia^stera<wa-a-a=sa-^t°wa. 

(ait- xm 2<$ tug-ifera *t7> b, cs. 27 MHS »wa 
(3)4i?i a s^ai Fa s^t aaaa a-s-sms ar“ia. 

®s®°m a a^a aaaan, 2, 3Wa, ^aau, 4, aaa. na 

a/(D=«, /(2)=4, /(3)=4°iH£aag(a »m. 

s a) a^t »taa. ®w>7]-s>aa. 

(sa^aa. 

^44: (1, 2, 3}, ^j: [a, b , c), 44: (a, i) 


°H 


O "X4 4 i v S “X4 s.s sj 

4<Hl”Bfe ^- 0 lal, “5-l-l4*|^"-g: X4 Q 
4 4441 F4 447j- # o]AV 

4 44s ^>14. X414 7S 

4 4-8- ^ 4-^- ¥ ^-i- 4^4 4 ^ 51 

-=r 54r4 «1 -j2., 7]S. f ; X—* FS. 4-4 

(i) 514 X4 as 45171- 4444 . 

(ii) x u x^Xtf] 444 

x x = x 2 *l 4 /( x 1 ) =/( x 2 ) °14. 


3. :n# 7Hy °£ s^» §°I4 2A| 

o|ai 7(i°J 7|®c|| OHS! 47!|7! 

5lcH a# sms] sto| gsHSoil ^£! c!# 
s^si aoi tin, xi#°i = 
i!B4s 4#s| Shzi, S 

4 ^ A!o|°| ^7j|* §5!«ri. 

4. i!°l» cHSo^ gt4 # §o|@t c|a|#a!| 

^ x, you LH^io! x°| 41 

Stoll [[!&! y°\ ^o| SsHAlfe cHSet Sic! 
S 2 /S x°| §s|3!0! ^ 

A!o|o]| 4^10114 B*|°| m\A SlcH^ 
1,147 \ Sc-151 -aiili°sw! tf4°| 

2|n» SicHSh«ch. 

5. gao||AH2| CHS 41711^ 114 # gs|ff 

44CJS 

44mfe JH4AH°| 14S| s°|£! ao| 
‘Sit X°| 44S| S40)| Sl h F°| S4 
7! sMw cHS^ an *147! m/n 

gsisract. 


Q 

>1 


1. Si!S421 §4S4 

CHS S*1°| ojo|°| S4» L!E!LHS 

‘^4’ElJl sH4. £E OHSj g©ho| J1§£| 

1- l)-e(-lHS S-aI £ES 4# ‘o h 4’ Bln SIeK 
4bW *14 y=f(x)y\ 44SS nH, x 
S §°I4 X°\ ?j°|°| 4E4HS S4 
014 0 |ccH xS S44 X°| 44°| 
44ms^ o» ‘S§S4’Bl5i 4 #eK its 
/(x)S x°| 441 4B1 S4AIS 4441* 4 
444 7|£0|4. 444 y=f{x )S i°3 y 
4 x°| 40 II 44 S^HAIS F°| 444 S40|4. 
01451 o|°o]|Ai //ft ‘S4B4’4 zl ftcK 
1147114 515 CHS 

4 Sit X={2, 3, 4, 5}, F={1, 2, 3, 4)CH| cH44 4s 

4 4io| 44 7tx| cHSS mm 4 44. 


3A| 




c|E-l#a|| 





OHSS [BLU 114 4101 X9] z| S40)| F4 S47t S14 
4 4S44 °diH°d 4S, 2]4 401 X4 S4 S14 

oil F4 S4 27H 0 |S 0 | cHS4n F4 S4 SlL|-7t 44 
S4 27H o|S(H| CHS44 4cH4 4S, 3]4 401 

F4 r!4 5tLt7f X4 mm m OISOII CHS44 4CH 
4 cHS—-4 444 tt 4 44cil <^ch^ ^4 44^ cHS 
ft 1144:11 it4. 
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2 

Sal 4# #0114 D44 5JS sfca, §44 § 
44, #4, 44# 3§ 4 SMI §4. 

soil 44 ( 1 ) 2 ]- ( 2 )$ MI21 4 

72] Q±7} 4-444: 1MHS x]§- 

X°]}A\ M7S2] §444. 

(D§44: {1, 2, 3}, §4: {4, 5, 6}, 
44: {4, 5} 

(2) 34^; {«, d , /, *}, §4: {u n a, o}, 
44 : {l, □, s, o} 

44 (3)4 4§ 12] §3 t||-g-«fe 

4§ Y2] €417]- &333 §47} o]-L]c]- 


3 

sal 4S 444 §44, # 40 | §4§ §3 

4 44* 3§ 4 2MI §4. 

SON (l)x=-2^nfl z/=(-2) 2 =4 
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2. (ff °/)(x)# ff(x)/(x)2|-, (f°f){x) 

[f{x)f 2f(x)9\ m\ ^4^ 

£# *|a5f4. s 

(S' °f)(x)l=g(x)f(x) 

(f°f)(x)±{f(x)T 

if°f){x)^2f(x) 

o|dK 


on 


ij/7|/xf/s 


fs 4goi|A-|2| °t-= 


O ¥ ##/, .941 41§M/21 ^3\gS] 7^250] 4kg- 
^4-41 ^^r# 

ZLB\\Jf XS\ x41 fltt Y2] 

(g °f)(x)=g(f(x))- i- kLtHS 

>M~§-sM5- f{x)7\ . 9 2] ^ 2 ]^oj] ^t}y]uy ^ 
13 tK 1 9 °/# ^2lt 4" 41-5-# # # $1#. 

41# f(x)=j t r, 9(x)=z41 A i / 21 44# 
{x|x405l #4^1°!^ 921 5144 o_ ^o| x] 

^°l£.S Ojoj ^ o. #^14 

9 °/# ^2]f-^ 514. 

4 4#/: x — W, 9: W-~ F41 41 
#4 / 2 l 44#/(Z)#JI # nfl, /(X)etT44 

# 4#/2t92| 4^44" 9 °/# 


44 * g** # 4014 # #o| 514 . °a| 4^21 Afg ®go| 
4 AhSI tig# g*44 34# srashfe 5Jo| 4444, a 4 
go| 4 # ^ati 444 £ 47 (■ S4 7«yo|4. 44 44° | 4 
ai 444 £4* 5# 20 Ai| 7 1 4 *#4 #2|°l(Klein, F. C. ; 
1849-1925)01 4411* 7H4 *## A|gsf o|®o|4. #4°|o| 
‘444 Am’ a*°i gag# gmsm, 44 4 h 444 tig 
0|am Si#0iA|tr 4l4(Meran) a*4g’0| 44# gA|g* 
3 if oil 44 #4# 4a 444 ?i44 #41- 01 = 4214 . 
#4°jo| 444 x[nm #aA| si 3 ° |^_j Am# 444 
44* 4444 fn, *g gg# stfsfoi 444 Am m\ 
2| Higo|| *o| °[4 7|#4o|a 4444 #go|g* 44011*1 
4*4 4014. 
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1 

4¥4 3^0|| HihSSjOl M^ m \ &## 

mm ¥ sin ew. 

# 0 || (1) (g ° f)(2)=g(f(2)) 

=g(2-l)=g(l) 

= 1 2 + 1 = 2 

(2) (/ ° g)(2) =f(g(2)) 

=/(2 2 +l)=/(5) 

=5-1=4 

(3) (g °f)(x)=g(f(x)) 

mg(x-l) 

= (x-l) 2 ¥l 
= x 2 — 2x+2 

(4) (/° g)(x)=f(g(x)) 

=/(x 2 +l) 

= (x 2 ¥l)-l 


82 ) 



«« We/ 4 ! 5]tVx^ «■*&* 

(ff"/)(x) 

2J-^o] l+Ej-iflt}. a ( S ./)(x) =»(/(*) )<>1SS.^^/Slsr5) 

y=g(fW) 

Si q-Ej-VS 1 !. 



8(r/)W^W/(i)°J 
5011 ¥2J Bet 

fMMte. 

¥ #¥ /: X—• W, g : TP—* Y °I g «/fe 

g°f -X —*y, (ff °f)(x)=g(f(x)) (iel) 

«i m Q -j 

¥a4>A*)=*+l, s(x)= 2 x 0 || q| 8 | 0 j c|g*8o|| SslojEt. 

a) (ff»/)(i)3K/»s)(i)^ia*^*w^. 

(2) f-W-r s ”/®h /°9* -7-sHF 


SOI (1) (ff°/)(l)=ff(/(l)) =0(l+l) = 0 ( 2 )=2X2=4 
(/°ff)(l)=/(ff(l))=/(2xl)=/(2) =2+1=3 
(2)(ff °/)(x)=ff(/(x))= 0 (x+l)= 2 (x+l)= 2 x +2 
(/°ff) (x) =f(g(x )) =/(2x) =2x+l 


9 (1) (ff°/)(l) = 4, (/°ff)(l)=3 

(2) (ff °/)(x)=2x+2, (/°ff)(x)=2x+l 

KsE.il 1 

^ tf4/(*)=x-l, «(;r)=aM-lo|| DHSKH tiss iSKXah 

(1) (9 °/)(2) (2)(/-9)(2) 

(3)<9“/)(x) (4)(/-9)(x) 


°M 12] 42MW 9 " S4= SW. 

«J«!rai°-S. ^o|| rflsH ^ 4 . 


1 . pi- o|x® 40 |i g?\ im h ¥lj mi, s°/b 

2xl, ^ 2x| H40|Jl/°/¥ 2X2, ^ 4x| tf¥0|4. 

/(x) =a m x"‘+ a m - l x m ~ 1 -\ -haiX+a 0 

5 ( x ) = 6„x B + iX B_1 H-1- bgx+b„ 

°d nH 

(S' °f){x) 

= b„ ( a m x m +a m - iX m_1 H-b «iX+) "H-h fro 

OlJELsl iM4o^ /7|- w xHf40|H S¥ s¥| 

t, h ¥ 0 |S g ° /¥ wxm^IH^OI^K 

2. ¥l h &H 4#4 ¥ ¥*l &SS ¥¥ 0| 

f(x)=ax+b , s , (^)=c^+^= [[ H 

(i) (g °f)(x)=g(f(x))=g(ax+b) 

=c{ax+b)+d 

(ii) (s °f)(x)(=g(f(x))=c-f{x)+d 

=c{ax+b)+d 


3. 


¥ 44 /, ^ofl djara /"fs »/2| gHo|¥S ¥44 

on# #§h mm mi, &¥ /°<pi $■/* 4 EWfe 

401 Ai^ 4S44£ 4444 h|el| 4¥¥ 1 ¥¥ 

SJO55 ¥444 44. 


7|/i/4 If4 

¥ tf¥ /(x)=2x—3, s(x)=x 2 +10|| tH^loi i^hsS ¥ 

444. 

1 /°/ 

2 g °f 

3 f° g 

4 S' 0 S' 

© 1 (/°/)(x) = 4x-9 

3 (/°9)(x)=2x“—1 


2 (9 ° /)(x)=4x 2 —12.T+10 
4 (ff " 9)(x)=x 4 +2x 2 +2 
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83 m 




^Olb DIM x£!°| Ifecl-. 10 % 2i4 h th 

aoi #4#/, 1000 ^ SIS® &o| mgsfc ° h 4# . 9 am 

1- mi, ¥ ttg»/« 921 9«/ g #0|0||7i| 4?a® &4# Sim 

jl , =l o|°# ^gsiojah (&, x>iooo) 


Q2 *11 &rf{x)= 3-r, g(x)=x 2 , h(x)=x+ 20j| cHSFOi c|>g- 

(1 )(h° (g°f))(x) (2 ){(h°g) °f)(x) 


\ ?s|o|ah 


#0| (l) (g of)( x )=g(f(x))=g(3x) = (3x) 2 =9x 2 °]5-g, 

(h °(g°f)){x) =h((g °f)(x)) =h(9x 2 ) 

=9x 2 +2 

(2) (h °g) (x) =h(g(x )) =h(x 2 ) =x 2 +2°)HS 

((h°g) °f){x)={h°g)(f{x)) = (h°g){ 3x) 

= (3x) 2 +2=9x 2 +2 

a (l)9x 2 +2 (2) 9x 2 +2 


EE1 2 tl^/(*)=*+!, g(x)=2x, h(x)=x 2 o\\ dm ^ mm !4# WHat 

(1 )(h°(g°f))(x) (2 )({h°g) °f)(x) 


<M| 2$ 2^ 4W1 k ° (<7 °/) = (A •/«■ 4 m. 

°l 3. Afl ^-41 / t A°H tflsH h°(g°f)Q(h °g) °f7\ nfl, 
(A 0 (9 °f)) (x)=h( (g of) (x)) =k(g(f(x ))) 

((h°g) °f)(x) = (h°g)(f(x))=h(g(f(x))) 

°1 HS. A 0 (ff °/) = (h °g) ofo]z\ 

*2]°1 


2 

=hi ah 444 44444 444 s 

9421 44<HI 44 S4S4o| 444* 444 
4 4?il 44. 

#o|| (1 ) (g °f)(x)=g(f(x)) 

= 2(x+l)=2x42 
(h ° (9 °f))(x)=h((g °f)(x)) 

= (2x+2) 2 
=4x 2 +8x+4 
(2) (h ° g)(x)=h(g(x)) 

= (2x) 2 =4x 2 

((h°g) °f)(x) = (h o g)(f(x)) 

= 4(x+l) 2 

=4x 2 +8x+4 


4 h 4 UP 

a*il SIEI 444 SF3FB 4 444 4* 5£n, 4 
444 44* 44#o|| »gsH 444 tf^o|| ch 

SKU H#S40| 4USW ?i** oisHSWI Sp| 41®- 50| 
oK 

eon -g-4 x^i* 10 % sHj'Sra i.i€°1hs. 

f(x) = l.lx 

^xQSr 1000^ (x-1000)€°lHS 

g(x) =x —1000 

(f° g)(x)=f(g(x))=f(x— 1000) 

= l.l(x-1000) = l.lx-1100 
(9 0 /) (x)=g(f(x))=g(l.lx) = l.lx—1000 
(9 °/)(x)-(/° 9 )(x) = 100>0 

olHSfif of 7} ^OloflTll c] -ft- 4 ^ 4 . 


Xl/E/Xh/S 

1. A|| 44 (h ° g) °f 

f: X —► Y, g : F—* Z, 

/?: Z—* W 

oil ciisfoi 4444 

(h o g) °f=h o (9 °/)4 

nHS o|g^o] oish^MI 

2. 01 s 4^2JoK, 

4 0ISSM 4 Ai|7i» S440IH 444 

4SS^^oK aai4 2009 ?H4 H^44oi|Ai4 o| 

44 4i2^ 4*IM2i°s^ 4444^1 cH5F H 

4B44 StfS4« o@ [ID, W§44 /* 444 44 
oil m 4#S°^, 444 r 1 # 444 44^1 44 4 
4 f°\ 44°^ SH4SF0F 444°S 
444oK 



h°(g°f) 


I. 44 153 






















5H^ 


©444 444 444 44^44 4H4 
HS. 4 444 44 

h° (g °f), (h° g) °/4 Ite &4 
h° g ° /S. 44 4 44 . 4 , 

h ° (g °f) = (h ° g) °f=h ° g °f 

44. 


7\ /4/ai §4 S« 

1 4 44 f(x) =2x^3, g(x) = 4x+2 
4 444 4444 (g of)( X )Q 
(f° 50 ( 4 - 1-444 4 ^ 444 . 

2 f{x)=2x+l, g(x)=x 2 —l, 

h{x)=x °\| 444 4444 

(h ° (g °f)){x)$\ ((h ° g) °f)(x) 

#444 4 ^ 444 . 

© 1 (g °f)(x) =&r—10. (/" ff)(a)=8i+l 

UJHW ^0i5J ^ ffOII HBSM g °f±f°gon 

2 (h " (g " f))(x)=((h ° g) °f)=4x 2 +4x 
titaW ^cH^i M\ g, ho\\ nHSM 
h " (g °f) = (h ■ g) "/ 0 |cK 




°ia°M 4&aa°l] W 

^ SSa ^O| A15J 

(1) B'r-a) tt-iM qg|o| :miK3*!0| 8fea. 

5 ■/*/"» 

( 2 ) » 4 >s) ttaoii msw aoasioi saw. 

h‘(g‘f)=(h°g)‘f 


wofAjf ao|onf9 


CIS ngq *K“ /om gq asf°M2| qst «z|sra yo| gi a, b, coll x°| g 
± 2,1, 301 zpt qgsm, rfcHI qssfe A’°l g±B fflq. o|£f ao| All /, g, h 
oil qsiot gq gs°M°l q*= azftt q, a# *§oi| asioi s*h 



1 . *11 s* /, s, 421 gq ara°sa ob sow «4-g as sen, n ois* smioi s*t 

2 . *11 94- /, 9, hsi gq asasal qs flow «47| o|y 51* SCn, n. o|#» as|o| 


4 # ^ aa x<w aa fs 5) a=r /ai tn*w a a-ofl «issi 

q-S^-AjzvsM Ji4. 




/: X— Ffe 1M°J tfl-S-o|HS a^ fS\ sj-tfl 
ys\ zj- aa x^\ «i7|- iz] sm«ia q-s-si-^, q-s-sw st y°\ 
fe w. aM 1 /^ aq tii-g-g-aaF*^^^, 

°s =ja. 


lf¥ o|sH 

tt# ^a* oia| 7^1 if^oii cHsW eim ^Sf°s°| ch# 
S a# s^47^ a 4 Sfe Siohafe m 

* ssw s°ia 4 si-b s,^^i sa* s'oi-M 

t\7 1 4I5[ 5J0IC.K 

1 . *11 ^ /, S', Afil ^ u oH^SSl 41-g-(^^ tfl-g.) 

£ AA ^-S- AA. 





h>c) 1 tflSfi] tfl-g-o] 4l^-/?.«oli4 

^ h°\ h> 41 H o^-5-S.si tfl-g-oj *1-401 0144 ^ 

sl^ FS1 4 €^°11 Z5] ^7> 4] 

4*1-71 Hfl4°lcl-. 

2. «>t|i w,H4°s.£l 41-g-oi *>47]- oj-4 44 /4 9 oi 

4. /^1 44 44^4 444 ^4^4 o?4i 
4444 #±7} 444 444 ^4 44 

444 ^444 A41 4444 44 

4 ^4i7)- 4 - 7floiHS. 444 °l-44-. 
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Xl/E/Xh/S 

1. io]g 4ii s^Hb 34 igg 41 
j\ 41M* 7|341 3£ gs#^30|4. 
41/: X— Y° I 141 / _1 : F—* X 
4 1441 41 P\ 44SJ cHS4* gg 
41 414 14. 

ixj x y , x 2 <sX0\\ 444 f(x 1 )=f(x 2 )0|1 
£i=/ _1 (/Ui)) =f~ 1 (f(x 2 )) =x 2 

0 |°g 34. S4 i/g7 

oil cHshoi 

y=fir\y))ir\y)^X) 

0 |M^ s.^ i/GFfe 41 /4 414 lg 
o|4. 

014 10| gg x|*fe 314*11 -M4I 44 
S 0 | 0|sH4*l 441 4 14 nflsoil 444 
111 n444 x|je41 30 | 41444. 

2. 4444 4S44 (r/)"V"/"4i 

lx|A|D 114 44. ofe 444 3o| -Mg 
m 4 44. 

• 3 [[«: 4# ► 43 —— 13 

• 1 ttH: 13 — 1 -—► 43 —-* A]# 

4, 3 44 4^ S 40|°m 4A)7|- 444 

(^/)"=/‘ 1 »4 1 


§H s 

O 4 V 4 /: X— F4 44 4-44 44 444 444, 
444 4:44hs. 44 4-§-°l tHM- 44 441*1 
1 44 F4 H41 4^ X4 €14- 444 
4-5-444: 5|-es /7j- 444 4-5-0] 4 oj: 4-4- 
© / -1 fe IV. 414 - IH^A] 44^- -g-4^4 444 a 

44 - 41 4°14-. g,/ -1 ^ J°14. 

44 / X 1 74 441 f inverse’ 4"1- si 
44. 

© 44 X44 44 X14 44441- lx, 44 F41 
4 44 F14 41441 IyPxl 44 4444 4 
4(3)414 (/ _1 °f)(x)=x, (/ o / _1 )(«/)=«/! 44 
r°f=Ix, f°r=I Y s\ 4-0] 44-rg - 414, 
°11 4414 444 44. 


014 o» 41 144 ng°i #e|M! 414 411 
4 1 l£4 x|£44 



S./"/ !]/- 1 "/^ h= llllo|x|g 4°|go| A]^ 4 
1 414111144^4 x|£44. 


1 . 41 155 





















3 

=S| 41,44 44 y\x\ H- 

Aim Am a swi ew. 

*011 (l)y=f(x) <^> x=f~\y)°}E.SL 
/(3)=6°M / _1 (6) =3 

(2) /-.T 1 =4(4)444 F°J W^)°) 

HS (/ °/ _1 ) (4) =4 

(3) r'°f=I x (4)444 X4 W^r)°l 
HS (/ _1 ° /) (4) =4 

(4) (/- 1 )' ^/olHS (/ _1 ) _1 (3) =/(3) =6 


§H^ 

O 444* 44 nfl, X=/ _1 (z/)^l^ 444 

f~\y)7\ 44 s, 

4444 X, 44444 y s. *4 43H 

44- X, yA y=f~ 1 (x)sL 44-44-. 

44 A i 444 44414 ^4 y=f~\x) 

4- x=f~\y )4 -S-4/4 5^41- 44 
44 *4 4-g-°14. ^44 x$} yA 4 
314 4 4 4 414 X =f~ 1 (y)± 


86 ) 



y=f(x)£} 444 4314444 
y=f~\x)A y=f{x) 314 x , z/7> 44 43144— 
S z/=/ _1 (x)4- y=f(x)A 4^- z/ = x°11 
44 4444 . 


(3)lHr2/=yX + l-gr 444 rfl-§-4H3. ^IHM-^xfl 

*4. 


Z/ = yX+l°1]7-i >Ho}o] 4444 


x=3y— 3 


4 

=ai <*®44 4*H44 ^4S oishs^ ^94* Am 
A 21711 44. 

#0|| (Df^F^+lr 444 4-5-4-5-S. 444 1 
A ^3144. 

y=— x+i31 A -1 3144 4444 

x= —y +1 


444 ^A X 9\y^r 4 3. 444 444 4444 

y = 3x—3 

5 

=fi| 44444 n 444 44*7|- A|3 4* ^Tjg ^ 
4±l, OH OISSW AH^S 44S 4#4 4 2131 m. 


4 7 1 A 1 44 x4yw A is. AAA 444 4444 

y=-x+l 

( 2 )l 2 = l=(-l) 2 olHS. AA y = x 2 -& 'Ill'll 3144 
4-44. 444 4444 ^4x] g 

44. 


ro|| (1) y=ax+b(aAti)S. ^3. x-g-y 6 !] 3144 44 

44 x=— y —— 
a a 

4 7 1 A "1 44 i4</t A i-£. 444 AA y=ax+bA 


gj S~l - *■- _ — y=-r- 


b 


44. 
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=H| IBISE# Hpfe AjU 

tiffS A -!°S ix|H, 0® 

o|§44 4444 bS4S an b 44 b4. 

#°ll y=^(x— 32)44 444 4 

444 x=^y+ 32 

44 £4 2/# 4-S. 444 444-£ X °C# 

444^ y °FS 444 44 ws 

*/=-§-*+3244. 

44 4 444 444 44H 514. 


B? 4S4 o|sH 

B5 4a • bg #o|# o|§44 ®4 

y=/(,r)4 ZLBtlS.4 ZL 4tf4 y=/44-l 

na||S7|- 44 y=xO\\ cH44 rHS^Jw SM 

t\y | 44 3414 


1.y=2.r+l44 x-g-z/4 4444 

1 


x= ~2 y - 


444 t^4i l2}l/t A-jS 444 444 


¥ 44 y=ax+b , 4444 444 

44 AUflo) ^0_S. ^OD S J= t!44 AjS. 44 

4444 4444 -E-b ST i°ll 444 
«x+Z)=^-^- 7 l- 44. 

b_ 

a ’ ~ a 

ILB\E-3, /=/ _1 4 2^44 o = l. 6 = 0 ib o=-l 

44. 

(2)(i)a = l, 6=o4 4 f(x) =x°l£.s sb 44 x: 0 )! 
444 

(f°f)(x)=f(f(x))=f(x)=x 




_ 1 1 
y 2 X 2 


444 a=j-,b= 



(ii)a=—14 4 f(x) = —x+b°]E-5L £b 

4 444 

(f ° f) (x) =f(f(x)) =f(-x+b) 

= — (—x+b)+b 
=x—b+b=x 

444 /°/=/44. 


Ala 





4. 44 ?=xt 44 4-5-S. 44 4-^-4 4 444 a 
4^71-a]S- a7fl444. 
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7 

=si i,^o| aaH“2| zl ^I3r°| na.H“3 
mm OISSW £|fi§3 £|o|| aaH“» as 
4 21711 13k 

#011 (1) y=2x2) °^44r y=\x° 1 

3., °1 ¥ I^SL ZL3J21- 

^°1 Z/=^^1 tfl«M dR 10 !^. 



(2)*Hr y=-x+2$\ ^^Hrt y=~x+2 
°1 jl, °1 3 tHr^ ZLHfl^t T^-g- 
Qo] IsH dRHR 





«t^°| ^ad^oj ,W5j 

tRy=/U)°l Z1HH52J a e®^y=/- 1 (x)s| ZL2fl*Lb 5|ty=xO|| mW 0®o|cj. 


SL7\ 9^y=3*-lS| q94ty=yar+yO|aZ, 01 t 
o| iiEH^t nt, 1 ^ ^0| s|-y y=arO|| cHsfol 

o|nh 


'=3x-i y=x 



EH 1 7 Chg ®fc°| =L^m a e|S4£| ZLEflsS a& *|fi§£ ?lo|| asjaK 
(l)y=2x (2)y=-;r+2 



Sfi) ^ 5WHI Wl tfs* sHlsla) sxh 

4421 4*fEfe i°| ip 7|x|o1, 4 IP #sH g$E|7} &t 44* 
’M =t 214. All m°| 4^4 a, 6 , c# s|t ^JH X, All 7H°| IP 
s|t Sir Y, All 44 A, B, cm sit an- ZOII 4sfo] t f:X-~Y, 
g: Y —* Z7| c|#4 I® 4, MK>|| 95|o|4. 



U) to •/)(<*)«^*M4. 

(2) (r lo ff _1 )(C)l-^H^. 


es 4*n 

=ai HM1R3 M3S oissioi g#Ei, ip 33 , 44 ai 
01 —| 3S3 2M® 23|MZL, 0|« O|g5|0| 3^t! 

* ¥u 4 2i7ii m. 

M0|| (1) (g °f)(a)=g(f(a)) 

= < 7 ( 211.2 xx. 51.74) =B 
(2) (T'^'^CJ^VIC)) 

=/ _1 ( 213.2 xx.72.11) =b 


x\/s./x\/s. 

naH^S MS nE|7| 031# nHofe £3131 S4 
°| na||“* 3X1 nU MS, n 112 . 3 * MM y=x0l| cH^h 
01 cHsJon& 712-3* na|3 4S4M :i237| !# # 


1/7|/*1/£ 


oistl 031 7 IX| tlM 


xkMSMoiM A^MS ^g^IIAl # [CH, 0 # £h 7 || S 

oisHsit 334 331 . # 413 , oisia^, sbisk*. sbisk* 
xiae-^om Aisles ss* mi x3 §gsfe 1301 

34M SMS fiSShsjn w ff(|0)|^ 3xi o|* a 
Alift 01x1114", ^•ElUt fiHW 4" 2!fex|. ZL^ 

X| a h| 43 01 @ H47I aSHA| #IL|SD|. 

^01*J S4f« S4S ygoiib 01 El m\A °i^i:i|, 

5! ShH aSoicK ofc ^o]xj §aj S t E |» 

°5 sH^^ioi o® 5 o|ek ^ 3«b^ 

3 aS30|| as aej 0||0|E» 4"S3K>1 a# AIO|0| 

W4- 3711# M3 51031. 

3gam 43 SMS S3S asai7l| E|3 0| H4"°l MSS 
M3S1010I §3h =l 14* *aH SMoil MUMS 
ZL SM01I EHai-01 §4,31711 MSI- 4 2171 £ES 0 # HUfog. 
01 e 011 ^* M 23k 


711 S3|. 
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2 3W1 X={0, 1)°J 41, 44-44W ■‘IS a 


0»=I ©y=|j!l ©y=-i+l 


© 4144 «4- 
•ms n° s;4- 


3 S7]fi) rfl-g-i- iJl, q-g-<M) Sj^SHr SLlf- 3H4\ 



(4)-84®^ 


© 4144 «4- 

ole) 7fj| 


4 ¥■ tlr/W = -2x, g(x) =i'o| 4I*W 4*4- 4SM4. 

(1) («“/)(!) ® (/•»)(!) 

(3)(»"/)W (4)(/"j)(i) 

5 44^44 4«-4*4SH4. 

(l)/(x)— x—1 (2)g(x) = — 2x+l 


© «'J-AJ<y-A. 2 |. 01014 

tflotflr 1 




¥ S', /«© ^ v 4 M *\3- ^ 40 ] 4 

ZL3jt+ A(0) = 1, /(0)=0<flH /( 0)=f=k(0) 
°]-H.S. ^ /2]- AS 

nfleM iHr y=x 2 ^ A-jS. ©Fr IFF© ©, 

©°14. 

3 

Sal o]el] 7^1 §©* Fit] 4 SMI S[CK 

eon (i) Tfl-s- ©, ©, ©^ *13. 

tfll *1^-2] Ajs. tfl-H -g4i7l- tfl 

MHS «JTfl«m4<>14. 

(2) tfl-g- ©, ©1 ®]ifl«l$-4 0 l ji ^2|- *] 
^°1 tins Htfl^ ifl-g-oic]-. 

(3) Tfl-g- ©S Ajojcqoj z|- ^ x<fl] tfl*M 

x —* ^HHK 4 5 * - 0 ! 11 ]-. 

(4) Tfl-g- ©S ^2]^ !£ = lfl«1- 

<*| x—* flOjHS AJ 4 I 40 H 


4 


S±tl gj--g^°| F# F 91A eW. 


s/a/s 7ii 

1 

sal a^2| iFi, CHS go||A| S4SJ 31 §» 4 
SMI ew. 

#011 tfl-g- ©4- ^ 12] 20]] tfl-g-Sfe ^ Y 

2] ^Fh7]- 1, 22] 27flolHS ^Fr 7 ]- oj-q^ 

Tfl-g - ©^ ^ Z2] Z> Q±.6ft ^ F2] #±7} SfM- 
tfl-g-^HS. Aj^-FS2] ^olifl-. 

Tfl-g- ©^ ^ Z2] 7fl^H]ofl Tfl-g-^S ^ F2] 
^±■ 7 } &-2-H3 tFr 7 ]- °]-Tflr]-. 

W ^r?l ^ ©°]Tfl-. 

2 

sal Ais 11 F SFS 5® 4 SMI iW. 

eon /(x)=x 2 , g(x)=x, h(x) = \x I, k(x) = — xFl 
o]h]-ji s>Tg a|| 19-4 <q xqs. 14 

/( 0 )=^(0)=/?(0)=0, /(1)=^(1) =A(1) =lo]HS 


eon (i)»/)(i)= ff (/(i))=!j(- 2 xi) 

=^(^2) = (-2) 2 = 4 

(2) (/»ff)(l)=/(ff(l))=/(l 2 )=/(l) = -2xl = -2 

(3) (g °f)(x)=g(f(x))=g(—2x) = (— 2x)' 2 =4x 2 

(4) (f° g)(x)=f(g(x))=f(x 2 ) = -2x 2 


5 

sal 4 cS42I SW © Si7i| e]c], 

#011 {l)y=x— l^flAfl x#z/°fl Tflefo] 7jH]§]-l3 
x=y +1 

°] 7 ]a] ^4 X i4 yi- xqs ul- 4 ^ 2T441 

y=x+ 1, 4 f-'(x) =x + l 0 lTfl-. 

(2) y ^.-— 2x +1 °fl a-] x#2/<fl] ifl«M ^e]^ 

1,1 

x= -^ y +~2 

^7]A-] 44 x 2 fly# A]S 

y=-\x+~, ^ g~\x) = —^x+^-°]x\. 
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S/4/4 7|S 

1 

=si CHS §0114 4SS 4* 

4 5i?ii m. 

#011 (1) 4-g- ©, ©, ©£ ^444 Zf € 
®4 ©44 ©M©© tfl-g-efHS. 3 

®44\ 44 0, ©4 44©-2-© { 0> 1} 
°]jL, ©2] 44^ {0, 1, 2}44\ 

44 4-8- ©© 4^ X5) Q± HI 4-8- 

Sfe 44" F4 4®4 QO-E-S, 44H- 

(2) 4-8- ©4 4® 4H 4444 4® 4 4 
4®4 4-8-4-®, 444- 
®44 t^HS 444 4-8-44-. 

2 

=fil ® 1H4 4s a* oissw n| 

44 4®« 4 SMI 34. 

eon /(i)=^(i)44 i=c+i .® 

/(2)=^(2)44 4 = 2a + /> .© 

®, ©« 4^44 #4 a = 3, b=—2 


7|S 


n 


[SB p.220] 


= ?mx=( -l, 0, 1}, y—{0, 1, 2M H*W X<n a;ofl Fs) « © ^af 

i* fi. 7 ]S!|- ^=1 m], t)-a- -g^-otl cJ-sH^. adlU '** 


©x —-x 2 
©x —- x+1 


* @x—-lx 
J ©x —-x+2 

(1) «T=a a*£^S2, a #4^ 

(2) °Jm°J m-S-a S*H-. 


2 33*)°) X={ 1, 2}-a Jp^M=/(x)=x ! , a(x)=ax+b» il © qi-g-aj 

a#, AEtfSi}4 





© mAie^s} 05 * 1,0 


3 A fl tb£/(x)=x—2, g(x) = — x 2 , A(x) = -2x«1| iflsM 

*•(«"■/) = (*•«) 


All X=(l, 2, 3), F={«, 6, c}, 

Z={4, 5, 6H 

/:X—F, S :F—Z7V «MI9 H 
-S-°|JI, /(l)=a, g(c)=6, 

(»■/)(2)=4* *^a|7J hi, ^ 

a-i^M^. 

(l)/(3) (2) (»"/)(!) 

(3)ff‘(4) (4)(/- 1 " 9 - , )(5) 


5 tK“/(x)=5x—42| ^#r#y=s(x)^ 2 . 4J nil. 1 3- ; ®-i|/(x)= 9 (x)e) © 2<®f4i 


3 

=it| |J-®4 tloOll 44 s4S40| 444# 44# ® 
51711 44. 

# 0 || (g °f)(x)=g(f(x))=g(x-2) 

= — (x— 2) 2 = ^x 2 +4x —4 
(A 1 (g °f))(x)=h((g °f){x))=h(—x 2 +Ax— 4) 

= — 2( — x 2 +4,r—4) = 2x 2 — 8x + 8 
(h ° g)(x) =h(g(x) )=h(—x 2 ) = — 2(—x 2 ) =2x 2 
{{h° g) °f)(x) = {h ° g)(f(x)) = (h ° g){x-2) 

= 2(x-2) 2 = 2x 2 -8x+8 
4-44 h° (g °f) = (h° g) ° p\ #444. 

4 

eai 444®, 44®, 444 4S4 §°|» o|gsK>1 4 
®4S ©4 ® 51711 m. 

eon /, g^ 444 4-8-°lHS^(/(2))=4iAi 

f{2)=b°\A. 

(i)/© 444 4-8-°!©, /(i)=a, /(2)=iolHS 


/(3)=c 

(2) ^ 444 4-8-4©, ^(/(2))=^(6)=4<>1HS 

(g °f){i)=g(a)=5 

(3) g(b)=4°]E.3, g~\4)=b 

(4) S'(fl) =544 g~\5)=a, /(l)=ff44 f~\a) = 1 
4HS CT 1 » © 2 ) (5) =f-\g-\A ) =r\a)=\ 

5 

=HI 44®# ©§u, o|§ oigSH ^44 444# S 

® 51711 34. 

eon y=5x-44¥© xl-;/4 444 44^1-4 

_ 1 ,4 

x 5 y+ 5 

© 4® i2}i/t 4® 4©4 ©4© 44®^=s , (x)© 

_ 1 ,4 

y 5 X+ 5 

444 /(i)=ff(i)it4 

5x —4=-^x+-^4 A i x=l 

O G> 
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1 

2 "HJ-SJ *Ki^s °l^»m x# ^siqos sfe 3=r f(x)y\ 4# 

O 11*21 S* 


if ■», /(36)sj 


tf4 


(i) MiT°lia fip)=i°\A. 

(ii) *212) X°11 **fe «2)°] a, H tfl*M 




/(fli) =/(«)+/( b) 



2 

-a^ #*l|21 j?«|| rflSH R — iJ* 


© 11*21 


f(x)= | x \ A ax AY 


AAA 


3. *2ft "t, ^fy\ H*°l S|5L^- <2*21 U-?)* 7®H=1-. 


3 

0 <ar<i°M AA y=f{x)A sl v 

1 

?» **■ “l , T8-WM)=y3 ij^o) 7|^ 

-——/tl-fix) 

^ ’u'o'a^ 2 ^ ^*^4- 

lfglf4 



/ ! \ 



0 

1 1 x 

2 


4 

-S* **l|2| i?o)| tH«M ^ f -.R—R * 




, , ri(*7HH^'i») 

fix) — 

Co {x7\ -T-Sl^s! ^H) 


tfgH4 


3 ^21tt H, >B^?H=/°/21 *121* 



5 

^-*y=/(x)Sl ^7ry=f ‘(xH 'flSH/ 1 (0)=solc)-. 

^ bOlT^I ^^, h 4 


h(x)=f(2x-l)-tr ^X\7\i^ ^ y=h(x)S\ ^®*!2=r‘(x)o|| ifl 

^lf4 


#M h ‘(0)21 ** ?«M®K 




44 7l#7] £} AjS 4°K ffcj- 

(a + l)(a-l)>0olHS +-«Hr aAA 

444a<-l ife«>l°l c 1-. 


3 

git I &4144 SUS OISSI-OI M 

eel +i h + smi m. 


« 0 || f(x) = 
ti o V 44 fix) 


2x (o<x<-^-) 

V 7 o] p g 

-2x + 2^y<x<l) 

|4 + 44 |,f-g-7K14. 


/(/W ) = y4 s5c /(x) =y 3L 
Afix )=-|-4 444- 44. 


/(x)=-^4 444 y, y°lC2., /U) 

444 y, -|-olHS/(/(x))=^ 

— — ~ Xoi 47 flolc]- 
8’ 8’ 8’ 8 H n IM - 



AU. O 


§/&/«! 43 

1 

gsi ^chs ^2* im^i t,^&s y-mr 4 

SMI 44. 

# 0 || 36 = 2 2 x 3 2 °1-E1S. 

/(36) =/(2 2 x 3 2 ) =/(2 2 ) +/(3 2 ) =/(2 x 2)+/(3 x 3) 
=/(2)+/(2)+/(3)+/(3) 

= 2 + 2+3 + 3 = 10 

2 

gsi 4CHS S47I- 444 4§o[ jeMI sfe n|x|^°l S 
4ffi +4 + SMI 44. 

M 0 || /(x) = \x\ +ax+l < HlA-l 

(i) x>0 < 4’ I fl fix) =x+ax+l= (fl+l)x + l 

(ii) a:<0^nfl f(x) = — x+ax+l = (a — l)x+l 

(i), (ii)°M AA fA AAA tfl-5- 0 ! 444 .r>04 nfl 


4 

git I 4411+4 xl4S +fe h + SMI 44. 

MOM 14 44+°l-5-3. X7\ +-H}+4 A 

(f°f)(x)=fifix))=fil)=l 

04 44+°1hs. x7} yal+'H ^ 
(f°f)(x)=fifix))=f(0) = l 

444 444 AAA 444 UH4. 

5 

gsi 3tf+4 S+4* 44 + SMI 14h 

MOM / _1 (0)=5iA-j /(5)=0 
2x-l = f£. 4+4 x=- / ^o]u Sl 

k(x)=f(2x-l)Afi /z(-y^)=/(0 

°H £=5-* /?(y^) = M3)=/(5)=0<5ln 

5. h~\ 0)=3 
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Al^shoi 

oiffl SSSOIA-Ifc Cfg LHS* xlEfhcK 

® * 2^4 y =^r^°\ n.zmm na 4 $1 

cx+a 

3, 3 3*3°| 41* OISHSWI **. 

© 42 |H 4 y=Jax+b+c °I 3*3* 3S 4 
*3, a 3*3°| 4S* oisHSWI SI*. 



SSfifil 


3*SS 

*3 L Ho 

01 4BI44 

4&I4 

4B-I44 

4B-I44 y-^-4 3*3 

*41,4 y= x k _ p +921 

3*3 

42-144 2 /= flX b , 4 
cx+a 

02 4BI44 

449 

42.144 

42-144 .y-vrtx°| 3*3 

42|44 y=7ax+6+c4 

3*3 

441 44 

g*S S}9 4 h 491 




341441* °l-§-«M *1:* *4 4: 4 $1* 
1* 3*44191 *Xfl£ *4* ^ o 1 
4. 9* £°1 44 4*4 91* #E, 44, 4 
D: 494 * 41 * 49 * v 44 441 - 4 ® $14 &* 
4#9 44m*. 9* °11- *94 *4* ^>Hai 9 
514 *43 *4* *1 as^El 94 7>xi 444 91 
443-, n 1*91 ** 44 44 * v 4 44 147} & 
4 44. °1 44444 444, 444*3 44-44 
444 443. *443, 444 444 444 444 
4 44°1 44 444 &4 44 44144 434 44 
444 434711 444 44 31 4 $13J=- 4344. 


44^44 4444 


HEHAI71I ^°| 




SeflA]7lfe 7\g#]7 \ X M °H1*50|| 0}3 SBfl» yn §a°s AiAi§| HSfl7} lojxl® ZL 
44S A|4#Xflfe *}x|S14A1|7|^&1 ^0]7| A|XVSH4 15A11710)) 0]H5) ^ 3 ] 0|g£|°*C}. 

19A1|7|4A|4 UHS] ia§ ^§§|-7| 415M 282#}B| SeflA|7ll7l- S°| Afg£|&feO]l, 14.4 m u} 
14 m(±^, knot)o| $14 H ^on I4¥sq# nHi*4 m ««W uffl 414 % m Dfl§0| 

^o||Ai 9 }ojy nflJfE) S5flA|7iis a yj% xfl7| a\^s\jl 283 §°i A|i 44 dh^o} 4 ^ ^ 

UHO] 3a§^s»m. 



4?l 7144 4?1 44 


gfl 714 

Ai A| 

otI 1 i-L 

1 . 4-5144 

ax +6 o1 _ 
^cx+rf^ 
sflst af 4 

43, 3 3*3 

4 44* 44 
4 4 $14. 

4 

*4*4 2 /=-^qrf 4 3^** 3l 

4 513, a 4 ** 4*4-9 *91* * 
4 51*. 

X 

~5" 

*444 y=—^z:+q2\ 3 * 3 * 3 

x—p 

1 4 513, 3 3*39 44* *4:4 
$1*. 

* 

*444y= J-* 3*s*3l 4 51*. 

2 . 4444 

y=Jax+b+c2\ 
3*31- Hi 4 
513, aasfls 
4 44* 44 
* 4 51*. 

4- 

444-4 2/=y«x+6+c9 3*3* 
31 4 513, 3 41* 9*4-4 441 
**1*4 51*. 

X 

~5" 

444-4 2 /=Jx-p + q$\ 3*3* 3 
1 4 513, 3 3*39 41 * 1* 4 
$1*. 

* 

444-4 y—[ax2\ 3 * 3 * 31 4 
$1*. 
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• *2|»2</=g±f a| ek|s» an 4 stn, ^L^tHHissi {ft* o|«H». 

$2|*|0|2t ^“Pf? 

M7Jr <y 7| ®.yy 

43 0 lb ^*17} &-£- 7 0 v s 
4 1 -i-fi- H ti°lb\ #*11 

£ 4^-71- 

gHtfbb, 304)-# 2H£ #IL <b#b 
3# -g### 5L«l3Bl-SE<2]- 4 V 

£ » M-i^n Sib. #bbb 

3 tt 7 oHl-£ 1986# 10^03 

.SLAfe « ###o] $ib. 

€® ^yyo| 9y yyyzh oi°m y*hS2| ^ A|yg |JSb ^ o km/hM 3^1 
cm 5W. ^ A|y A[-o|°| 7iafe 15 kmom, gga yyyolW oi°|E yyy 
a km/hoj 4^°^ tiCfZ ft ttH, Cf# ^# 0 || 0ShO* MAh 

1. $f£tyo| oj°|m yyyo||A| yy yyyog nani ttH ya|b ak® vsj- «# ais® y 
°£ L|ENCH M*h 

2 . ^yyoi yy yyyoiw oi°is. yyyog. maty hh yyb ar® vsj- am A|gy y 

°M MEimol MAh 

3. ^yo| yy yyyni &|o|s. yyy aiois w^hb bi i^ib ar® ysj- Ai-gy 

y°M L4EH-HCH MAh 


¥ ^ a, b ( 6 * 0 ) °f| tflsM f 21 §3. M-Ef-M-fe 4 =* -JM+apl sfe m °t 
&7W£ -y UIM A, B (B*0H iflsH 2°] ®S wt -S-a)4]°]a|-3I 
*kt. SS] £3 B 7\ 00 ] °fti -S^ia -fr^-N -g-fe m. 

“H** 0 ! 3:c+5, 4#, °1 t'IM 3x+5, 

4p-4rtW*m. 




2 . 4bbb y= cx l d bb bbb bb 

b®#, -n-bbbb bbbb bby 4 
44 


AHS L|2 g(H£^ 7|s 

• 4bb(bII4, rational expression) 

• 4a|14(/fili±it/ rational function) 

• 4blfb(#ililii&, polynomial function) 

• SbbOSriMi, asymptotic line) 


£!4 %y\ 

44414 444# b#bb 1986 b °M°J 
bibb 1988b 4# #b4 7 flyofl 4 =. 4 
7hbb xj-bs] 1986 b 101 bb 

by b bbb ^ b 

4b yyy-$ib-. °ib 1992 b bbbbms 
i9bb bb% v bb- 2 bb y 

b-g-b 4bb. bb 2002 b b^b 
b4b 4# 4bl^4bl bbbbb bb 60 
b b bbb 4bb bb^i-blbi bH>b 
§ 4 # bbb b 2 b 7)bbbb. 


4ib«! 7 |m =a 

© ^bbb §m, bbb ^aibb ^ibs w 4 b^ii 
bb. 

© 4£ib4, bbbbb bb. 

® °btf4 y=^b 2aH2» aa|2, 2 bb# 0|SHSW| 
bb. 

@ ^bb4 y=^^+q °I aaH 2 » nam, a bbS o| 
sHoMI bb. 

© 4bb4 1 2b“» zlbim, 2 bb« oish 

^hbi bb. 

^4^ ■ ^°is 

1 . bbbm-b b-bbmb 44b ^4bb b-bbb 

bb. 


#4 oish 

=a • tJHxh 4 bbb A)o« 0|=s)y b safe a| 
b* bb b#b bboii bb 4aib°^ bbbb 
Mi ^bb oisHsiM^ S)7| bb 5101b. 

1 . bbbb 7/## b4b 4b7hss 4bb 

(B^a)km/h°lb. 

W^)= S^l bbb bbb -T^bb. 

v—a 

2 . bbb°i 7 J-#4- bb bbbHs «nb bbb 

(y+a)km/hbHS bb 4 Alb^g- -^—ol^ 

3. bbbb bl bbb bbb -^-+-^-^>ib. 

(7 It C7 it 

H2| 7 0 1 ^- 7 i #4 ^-44 44 UH4 4.^4 lag # 

b bb# b°h bb bbbbb bb°l b^b2, 7 J- 2 - 
44 444 44 44 444 ssg #4 bb# bb 
#4 44b#b #b°l # 7 hbb. 
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5H^ 


o 


A 

B 


AxC A 
BxC' B 


^ (B=t 0, C+ 0) 


^ gfi .^1 o°l oj-ijj 

4ir 3) 

^r-S-°fl ^Si #4# nfl, 
°1 ° A ^ ##«1 t 4 $ 1 # 


1 

=a| ^a|+'°| -SSS o|gsio| ^ ^a|^i 
SSD 4 SMI 51# 

# 0 || (1) 3?— 2x=x(x—2), x 2 +x=x(x+l) 
olHS 

1 = 1 = x + 1 

x’—2x x(x —2) x(x— 2)(x+l) 

3 = 3 = 3(x-2) 

x 2 +x x(x+l) x(x— 2)(x+l) 

(2) x 2 —2x —3= (x —3) (x + 1), 


-fS-aK^ "m7Ms -&xV, ^£<>11 o°] °hd 
igsM Sfeq. 



A+C 

5+C 


-8-eH-i- WS -^-eq^l^l ^^4- °l-§-*M ^r-5- 0 1l 0°1 °hi 4* 0 v+1 

4-^H 


K~-E 1 1 


| 


sfoiah 


(l) 


x 2 —2x ’ x 2 +x 


( 2 )- 


_2_ 1 

-2x—Z ’ x 2 —Zx 


## £S-°11 °J^7l- $Mr "IHfe ^^4- ol-g-^f 

<4 -g.^ -gas} #4^ M-^r 0 ! if- 4 1 $M. 


KsEli 2 


( 1 ) 


r 4^W« ^s| s|o|£h 

9x 2 y 3 z 2 

2x 3 yz 


x 2 —3.r+2 

a: 2 —5.r+6 


x 2 —3x=x(x—3) °lS.S. 

2 2 
x 2 2x 3 (x 3) (x+1) 

__2x_ 

x(x—3)(x + l) 

1 = 1 = x + 1 

x 2 —3x x(x—3) x(x—3)(x+l) 


2 

=£1 #am £SS 0|gS(o| ^a|+i# ZIEISI 4 e+j 4 


3 


=si s a J4 mm nvm + smi 51 # 


*0|| 


<l)^±i- 

X — X — 


x+3 

x 2 -l 


x + 4 __ x + 3 

(x+1) (x 2) (x+l)(x—1) 

(x + 4)(x—1) 

(x+1) (x—1) (x—2) 

. (x + 3)(x —2) 

(x+1) (x—1) (x—2) 

2x 2 + 4x —10 
(x+l) (x l) (x 2) 

2(x 2 +2x-5) 

(x + l)(x —l)(x —2) 


SMI 51# 

= nll m 9xW _ 9 ■^■dj-fj-yyi-z _ Zy 2 z 
s 3 x 3 z/z Z-jt-jt-x-ij-t x 

, , x 2 —3x+2 _ (x —l)(x^2) _ x—1 
x 2 — 5x+6 X-£"+!0 (x—3) x—3 


-3 
2x + l 


^3 2x + l 

2x+l 2x + l 

— 3— (2x + l) _ — 2(x + 2) 
2x+l 2x + l 


1B4 m 













































-o O] 2|- If ^ o. ^ f ^J2|. OLS. w. 


011X11 Q “j 


+® Tll^ldah 


(1) 


1 

X+3 


+ 2 


( 2 ) 


x+5 
a; 2 —1 


2 

x 2 +x 


e om-i) a, b, c(c=)to)oii ch 
SM 


"> a «++t- 

(Z)1g: £—§- = 


A+B 

C 

A-B 

C 


SOI (l) 

(2) 


1 l+2(x+3) _ 2x+7 

x+3 x+3 x+3 

x+5 2 _ x+5 _ 2 

x z —1 x 2 +x (x+l)(x—1) x(x+l) 


x 2 +3x+2 _ X^Hl)(x+2) _ x+2 

x(x+l)(x—1) xXx-KT)(x—1) x(x—1) 


3 ( 1 ) 


2x+7 

x+3 


(2) 


x+2 
x(x—1) 


■331 3 ^S^S'lKism 


( 1 ) 


X+4 | x+3 

x 2 — x —2 x 2 —1 


( 2 ) 


2x+l 


i-Hc-g-s- 4214=3 #a, Mtc- 921 - &-& irais *m-. 


02 


oH§- +|* 7||A^|ojaK 

x+4 _ x 2 —3x 


(1) 


( 2 )- 


0 z\*}M A, B, C, D(B± 0 , M0| (1) 

Z)* 0 )o|| cHSfOl 

(DiM: A X C- = A£ 

B D BD 


x+4 


3x _ x+4 xjx^S) _ x(x+4) 

2 (x+l)_£x^<f) x—2 (x+l) (x—2) 


x —2x—3 

n s—2 . 3x—6 _ x—2 x 2 —x 

x 2 —1 ' x 2 —x x 2 —1 3x—6 

^ xj^g-+r) _ x 

~ (x+l)ix^t) 3±x^2) ~ 3(x+l) 


( 1 ) ■ 


x(x+4) 


(x+l)(x—2) 


3(x+l) 


4 9H- 7||Afe|o)a^ 


(1) 


(x+2) 2 


( 2 ) 


x +3x+2 x+5x+4 


4 

m±\ ^444 4+ A dS ^|Ah*h 4 oi 7 i| S4. 


4/E/4/S 
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(3) <?!= (1 + 1) 2 =2 2 =4 

=a| 412J iM^ <z„°| w0)| 1, 2, 3, 4, 5S C(]°J 

<7 2 =(2 + l) 2 =3 2 = 9 

401 414 4 44 4fi 4 1711 ShcK 

<7 3 =(3+l) 2 = 4 2 =16 


<z 4 = (4 + l) 2 = 5 2 =25 

S0|| (1)fl 1 =3-1 — 4= —1 

<7 5 =(5+l) 2 = 6 2 = 36 

<7 2 = 3-2-4 = 2 

o]hs 41 a„s\ 441444 415444 4-144 

<73 = 3 ■ 3 — 4 = 5 



4 9 16 25 36 

<7 4 = 3-4 —4 = 8 

/iA 1 , 1 1 1 1 

<75 = 3-5-4 = 11 

(4)<7 1 =y=1, a 2 =Y, fl 3=y, «4=y, ffl 5=y 

o]hs 41 a„s] 3411441 45441 4^44 

o]HS 41 77„4 441444 44444 4-144 

-1 2 5 8 11 

1111 


A ’ 2’ 3’ 4’ 5 

(2) <?!= (—3) 1= —3 


a 2 =(- 3) 2 = 9 


a 3 =(-3) 3 =-27 


y—i 

00 

Jl 

ro 

T 

'S’ 


<7 5 = (—3) 5 = —243 


o]HS 41 a n s\ 441444 45 ^- 4 -xi 4-144 


-3, 9, -27, 81, -243 



W ZV 5-gjg 2^-t] <y> <4 ?1K=fe 4S-S13®] 4Jf5 

A|Z)-S><4 x|-BjlS3-54 

4, 7, 10,13, 16, 19, 22, ■■■ 

eSSffifl*l SOI 4» 4 °|2]-:g2] x|-4|S l+'gg 4=2] ■g4-4='go]2]-S|-J7 i zj- 4=s. m 4=^2] <g-o| 

SS 5E 4H0|*E1, 017|0|| 

*fc fl*i«oi sib-i-asm 

** °M 4-t-i- SH-<1W *Wls %n% **11*1-, -5WW, ■■■ sfc *Hi% *112% 

4134], --olBl-JltVc)-. 

■ 971 41 -4, 0, 4, 8, 12, 16, 20, —<HW -4, *||3tfE 40|4. 


E3J1 1 q# 41^1 3M4 *ll5t® AA HSIflHh 

(1) 3, 5, 7, 9, 11, 13, ••• 

(2) 1, 4, 9, 16, 25, 36, ••• 


^<14- qq-’i 1HI4 4 ^ -t4 

fll, ^2i ^3, "*, 

=4 a°l i+EHJl, *l]n% a.# »] 4=f 2] «Jia->tole(-jl «li}. 

3= a u a 2 , a,, -, a„ —Sr ISf *11«W 

(o„l 

2] y}o] ^|chl| i,|-H.fi-tUl. 

O rl W-gr A 'as.'fl a -t°| tfl-g-sfe ^T=s. flzfs 4= sw. 
z|-^4= ^2] 5^- n& 5^, S*fl5] 5% l 
77* ^°LS*lfe«4 1 /:A r —i?* 
f(n)=a„ 

°s, zs^isi’a 

/(l)=tfi, /(2)=<2 j, /(3)=a s , ■■■ 

«14. 

tcH4*l US>^-a„°l K°l] 5® -5] /(») °_S.=fo]xl5MO]| !_ 2 , 3, tfl 

°J*H E-& 4 1 ® 4= 5M. 
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M7| SMSOI a„=fn° j 4^ (ajow 

«i—/T—1, a 2 =<[2, a 3 =(Z, a,=/4—2, a 5 —/5, ■ 
0 |o^ 4« ( fln )o qsq ^q 

1, /2, /3, 2, /5, — 


2 smi^i cj#4 as ^°i aiisi^ws ^sk>14. 

(l)fl,,=3«-4 (2)a„=(-3)” 


01 


(3)fl„=(w+l) 2 


qg 4 ,«oj ejujg ^3(01 ah 
(1)2, 4, 6, 8, 10, ••• 


(4 )a„= — 


( 2 ) 10 , 100 , 1000 , 10000 , • 


iO| (l)a 1 =2=2xi, a 2 =4=2x2, a 3 =6=2x3, a 4 =8=2x4, a 5 = 10=2x5, ••• 
»|£S 

(2)a 1 =10=10 1 , a 2 =100=10 2 , a 3 =1000=10 3 , <z 4 =10000=10 4 , ••• 

°1HS. < a«V^-ara„=10"o)4. 

S (l)<z„= 2 » ( 2 )a„= 10 w 


C3J1 3 4^o| ojgisi aM ^(qaK 

(1)1, 8, 27, 64, 

(3) — 1, 1, -1, 1, ••• 


(4)1-2, 2-3, 3-4, 4-5, 


AhJ.Ej Iiin 


s*ii «hi 


n|^°i ah*°| q 0 |^ qg. 4^Ei zl 4^ 12 ^ ^oiy 

q. o| 2 | ao| °a| ^o]|Ai 4 ^jofe CH 

■E! 5!#o| °fe*| ^3K>1 MAh 



A^i* 7|S7| 

mn °iei -att ^aoiiAi 41^ as it- 4 1 

4 4# StO^o^AAl 4^°| l h 0tM7| 

o|g h gx||o|q. 

# 0 || ft a}*! 

#4^1 7fl3] ^£1- xjqis q-lsl-4 4«j 

43# 7K1 41°1 €3. 

sal #4xj 43 ] 01 Sfe 4<|4 *14 gja 

4&3. 


sal ^ch^i 4 «o| ^s eiys# ^ 4 01711 
43. 

#o|| (1)a 1 =l=l 3 , a 2 =8 = 2 3 , a 3 =27=3 3 , 

« 4 = 64 = 4 3 , ■•■ 
olHS a„ = n 3 


( 2 ) ^ = 1 = 


2 - 1-1 
1 1 


5 2-3-1’ 

olHS !a];44 «„ = 


X 

3 

1 

«4=-7T= 


1 


2 - 2-1 ’ 

1 


7 2-4-1’ 

1 


2n —1 

(3) flj = — 1= ( — l) 1 , fl 2 =l=(-l) 2 , 
«3=-l=(-D 3 , «4 = 1 =(-D 4 , - 

O] O.S. ^av-t^r «„ = (—1)" 

(4) flj = 1-2 = 1- (1 + 1), fl 2 = 2-3=2 -(2 + 1), 
<2 3 =3-4=3- (3+1), a 4 = 4-5 = 4-(4 + 1), 

olHS. a„=n(n+ 1) 


X|£ “}g 


X|/E/X|/fi 

1 . 41# 3«qoi L|-E^ [[Hofe 4«E] 4°| «^4E1 ^ 
431 43# m 4 !## §44 7H4—I 4# 413 
£# 44. n*x| a# 34 411 flSjo| 4#4 ^ 0 | 
44 7tx|s 5^41 4£ 14. 

o|» #4 ch® 41# 2, 4, ---s 4441 
© 2, 4, 6, 8, ••• ■=> 244 A|qqO| 24 ?1X|4 4« 

© 2, 4, 8, 16, ■■• ^ 24E-1 A|qs|-0| 2HH^I 5HAfe 41 

2. 41# LlEimfe 41# 7 IS taJO||A| { J4 41011 Ai At 

#£14 7|SS, 7IS {i, 2)2t S4S 4 

4 D -t|o^ 41 It 4 14# Xlssts (a„)0||A1 nE XU 

41# i 7 ii m. 

3. 41 {a,JO||A| 111t a„ 0| 14A| M 0|| 4°4 L|-E|- 

1 4 14 54 oty* o|sHSt7|| m. on #1 41 

2, 3, 5, 7, ll, •••4 44# 414 wO|| 44 4° 

4 #Ety 4 °iek 


1.41 201 
























iE!?! x|£ 

® #44W4 §4^1 SMI 44 
@ #44W4 WWW# 4W 4 5-U, o» * 
4 514 44. 

@ #*)gW 4 %§r Hn, 0 ® o|g^d §44 

a°i W44 4 ws w mi 4# %m ®w 

4 smi m. 

®#44W4 5MW44 Xi|wlf77^|o] tm 4 

W 4 514 44 

@ 4W4 W4 WWW Ah0|o| 2711# OISHSWI 

44 

Tn4i . sh^AI-OI OOIW 
-u- —i U o —I TT —1 a 

1 . 4W4 4#4 4 # 441 Mui 444 # 

# °141 =: 4 5144 44. 

2 . 444W4 44 444 #£44 44 
4: °1414-£, °lt- 444 4 5l£-§ 4 
£44. 

3. 441444 4«4444 4°1 n<4 44 

444 4 444°1 051 444 4444 
4# 44451 4# 444 <Wl£4 
44. 


126 


• §*l4fi4 Si Sfn, WWW, 5!«HW¥E) x-H«*jZ7|x|°| tf« 4W 4 214. 


*& 7 A % 7 \ Eii^aiioi^ 

-i-^4 s-^ °l-g-41 -§-44 5L7fl^ $M ^^4 
4 'o--4s 44441 4# 4l'i4l 0 14 0 l4^. 

44. 4fe 44 44 ^44^ S-44 -1- 4 

4-i- 5:4# 41 y i4(tessella)41 A 1 4414 4-3. 

-felted ‘4 D fl 4#’ °14^ 44. 

^4 %-£ c\^ -yz|g a°to| ekj o|gsM E||-ia||o|-^# eisfe nfgo|cK ^o)| 

gSK>1 MXK 

.Ill 

1B71I 2 EMI 3 EMI 4 El 41 

1. 4 B4I0IW A[§Ej EKi ^4 ^2J 7H44 f» Mflsiol a*k 

2 . i m Mae 401 # 4s #401 $ 1 ^x 1 gsro s*t 



0 §XI4W(^^S5iJ)g SCH 
sL arithmetic sequence, o 
StHS. common 
difference 4n £jch 

9 a, H -a m =d 


4=1 

2, 4. 6, 8, 10, 

+2 +2 +2 +2 

£ 3W 243 *Mls 4= 2* 3*M Q-& 4='8 0 I3. 

°13-S»1 3Mre--¥3 *Hls Stf&4=&3*M l &S 0 1*fe 4=1* -f-*K=1°l 

aj S}JI, a 1J2S*lr 4=# * 14 . 

O ”hW Wi"J W°M An*baA ^](n+l)«J-a„ +1 -4°Hfe 
a n+1 =a„+d (n= 1, 2, 3, •■■) 


444)7} ^44. 

s.7\ (1)4=^ -2, 1, 4, 7, 10, -s 3M90I -2, §44 321 «*Kao|ch 

(2) 2, 1, 0, -1, -2, ■••£ 5J«HW0| 2, §471 -1°J SXKttO|Ck 


1. 2, 4, 6, 8, — 


AHS 4£ g(H£l 7|S 


2 . 244 4444 44 £ 2 *! # 444 . 


• S44W(fl!t#S$ | J, arithmetic sequence) 

• §4(411, common difference) 

• g^SSKtrit+iI, arithmetic means) 

§4 W7| 

4M44# 44^1-¥-4 4#, 44 44 ^-§-5)71 A] 

44°1 20Ail0)3 5] nl^oj ^a S x^VEj^c} 

° 11 )£, 41^14, £4 4 7l5fg ## ^4, 

44, W4 4 g-44 4# 4W ^l##°ll£ 41-14144 
4- °l-§-4 44°1 **4I>4 4^44. 

S? oisH 

tt# gfi- Eil-amoiWS W£g #g« StHAi zt B4I0II 
Ai A)SS EiW^I WWW 4* CHShOf WCHAlb 

gA^aw* m\ s)7i m soiw. 



O ®W fl„° 1 g4mW 0 l 44 W4 

a n+1 -a n =d (4, ^4 a> 44, x j-®)o|cl- p 

(i) a u a 2 , a 3 , ■•■, a, u •••*! J5l 

a°14 a 2 -a,=a 3 —a 2 =--■ =a n+1 —a„=d°]S-^- 
a n+1 —a„=d (4, ^4 7V44, 44) 

(ii) a n+1 —a n =d (4, n-§: 444, d 4 44)7l- 4°14 

51# 41 °1 4i n Cfl4 441 £ l, 2, 3, •■■=§- 41 

W44 a 2 -a,=a 3 —a 2 = --- =a n+1 —a„=d7} 4 

°i °1#44 ¥ 4 4°14 47} WW44. 

444 (i), (ii)S--r-4 a n+1 -a n = d # 444 ?]!=. ^ 
W a„4 444°1 fli, #47> c?4 -gAf^^olc]- 


202 W# 





















(1)4, 8, 12, 16, 20, — (2)9, 3, 1, y, 4, ••• 

“T'-T'-T’-T'-f-™ wl - 2 - 4 - 7 - u -™ 


®i^n m*k 

3WI1M a, k,MH 

a 1 =a=a+ 0 d 
a 2 =a l +d=a+ 1 d 
a 3 =a 2 -\-d=(a+d)+d=a+ 2 d 
a i =a 3 +d={a+2d)-\-d=a-\- 2d 

o]RS, 

a„=a+(n—l) d 

°\A. 

O s*M2i slew 

3M®0| a, SX|7|- d°± §x|4S2| SB® a„^ 

a„—a+(n—l)d («=1, 2, 3, •••) 

fi?l (1) SMffiOl i, gx^l- 3°j #xl4l£| S€® fl)i o 

a„=l+(w-l) x3=3«-2 

(2) 4! 7, 4, 1, -2, -5, -fe 3n®0| 7, gxpl -3°J gx[4lO|H£ SB® fl„4 
a„=7+(«-l)x (—3) =—3w+10 

KsC:! 2 

0 s*w ww g+ 

ow= ew gxn 4 m 


^xk«°| SB® a,M ?®|0|ak 

(1) 3N1M 2, ^7} 3 (2) 3, ^x>7> -4 

(3) -1, 4, 9, 14, 19, ••• (4) 1, —1, -3, -5, -7, — 


E3T1 3 SMUKH 50, §X|7|- -4°I 5*14*9 {fljoil cHS|o| ^ #^o|| &>\ o \ e \. 

(1) *H 10%1-i- =h (2) - 26-gr *|| % ^«?17|-? 


sHs 

O ^4411 a n =a+(n-l)d^ 1 

7fl«l- 0 i a n =dn+a—d°}'c\' ^ 

4*1411 n °\ 1 44> !*HH 

-H, »2] 7jl4-7l- 4*>411 4*1-14: <§- 
4 14. 1-5-5. 114}- < 2 „ol a n =pn+q 
1 "fl, 41 {+,14 4*4} /,<£ 4*}41 
°1 I 4. 


2 

4=1 5MH4 4x» o|g^M §xl411 1 

5 W 4 SMI m. 

*o|| (l) 2 , 4*4} 3°lHS +-§} 

4 4*}411 +,4 

a n =2+(n— l)x3=3n — 1 

(2) 41141 3, 4*4} -41-5.S. 444 4 

*}4!1 114+,4 

a n =Z+{n — 1) X ( — 4) = — 4« + 7 

( 3 ) 41 - 1 , 4 , 9 , 14 , 19 , ■••°111 

1 -1, 4*4} 5°lH3. 444 4*}41 
1 144+,4 


1 

+,= — 1+ (« — l)x5 = 5« — 6 

4SI 41 #^W #x!411 5S Sfcz 4 xl+!°| 4 x® 

(4)41 1, -1, -3, -5, -7, •••111 4441 i_ y 

41 4 1711 44 

x}7> - 20 IHS 444 lx}4<§si ^44 fl B 4 

MOM ( 1 ) 41 4 , 8, 12 , 16 , 20 , ■••4 4H4 4-41 4 

a n =l+{n-l) x(-2) = -2n+3 

414 1^4 4 41- <44 41155. 1x14 

<§014 °H 4*}4 4l4. 


(2)41 9, 3, 1, y, y, •••111 3~941 —3°lS.S. 1 

3 

*Hrl°l d W4. 

=H| 1x1411 141» Olgsioi 1x141-1 W« 41 

(3) 41 — —— —— —— —— —xi^-si —4 

K> 4’ 8’ 2’ 8’ 8’ " Ais 4 t 

4 SMI 4e1. 

El xfBllS 1^4 4 141 41155 

#om 41 {«„}4 4^4°1 50, 447 )- - 40 IHS 14 


1- «„4 

444114. °H 4*1-4 --|l4. 

fl„ = 50+ (« — 1) X ( — 4) = — 4w + 54 

(4)41 1, 2, 4, 7, 11, 2 —144 — 2°1 -ELS. 1x1- 

(1) « 10 = —4 ■ 10 + 54 = 14 

41°1 °\ 44. 

(2)a„=-4w + 54=-264.S. 4+4 -4w= -26-54 


4^=80, w = 20 


44*1 -264 xfl20^lEl-. 


1 . 4-1 203 










*||4t,K>| 13, XlllOl^Ol 37°l nyth a ,M ^014. 


4 

a S | 2^ = 4S O\gt\0\ *44^ °d 

yus =?m 4 9in 4k 

SO|| (1) 41 {a n }°\ a, 44* d 


4^. 44 

a 2 =a+ (2— l)d 

=a+d=8 .® 

a 9 =a + (5— l)d 

=a+4d= — l .© 

®, ©-S-#*3 fl=n, d=-3 

44 ! 444 444 a,,- 8 r 

a„ = ll + (n-l) x (-3) = -3n + 14 


( 2 ) 44 { a„} 2 \ 4*114!- a , 44* rfal-ul 


44 

a 3 =a + (3—1)<7 

= a + 2<7 = 5 .® 

a 9 =a + (9 — l)d 

=a+8d = n .© 


®, ©* 4^44 *4 a = l,d=2 

44! 444 444 a,,-8r 

a„=l+(n—l) X2=2n—1 



#01 ^ (flje] 3N44- a, *4*- ds\JL 44 


<z 4 =<z+(4—1)g? 


=a+3rf=13 

.® 

flio=fl+(lO—l)rf 


=fl+9c?=37 

.® 


a=l,d=4 

ol«M ^% v «„-8ra„=l+(w-l) x4=4»-3°lth 

a a„=4n-3 


E3^1 4 


011X11 


02 


( 1 )<z 2 = 8 , a 5 = — 1 


(2)a 3 =5, a 9 =17 


-72, -68, -64, -0|fc| E|^ fjg *l| $ §°!X| ^s|Ol4. 

mo\ ^<gS] 4^4- a H °W5L 44 4!I4 0 I -72, ^-xj-7)- 4°)-H.S. 

a„=—72+(«—1) x4=4w—76 
> 0°fl! 4n- 76> 0, n > 19 
44 ! x)-§-o^ o^ 7 |. s|^ ^o. *H204°I4. 


a 41204 


rn g qs ssoii asm. 

(D^M -5, 4110^0] 36?! W4€<M -|H=7|- s)-b ^--g: 3|| ^o| 

7] 

(2) *3<9®1 3, ^lO^M 24?1 -g-;<K i 'S 0 M *|g-o.S 200*44 3.7$ Sfe flgr 4 9? 
4°]4 44 a} 5 ]-. 


b=em 6 


fajsi iMt, h <*,o| «o)| 5® /w+? (A 4 h k)Si &H, (aJ-E- g*K*S 

OJ* M 0 In, 0 | 4 « 2 J 5jxq||l2|- ?Z[0\RI. 


5 

=ai §444! 44WS *43 34 * 44!!k If* 

4 si! 4k 

soil (1)^?1 444 4 * 1 ) 4 !- adf3- 44 

444 -543, kllOkh°l 364-5-3 
<2+ (10 — 1) X ( — 5)=36, a=81 

W °1 *44 444*0,4143 44 

a„=81+(n-l) x (-5) = -5w + 86 
0„<O!1! -5w + 86<0, w>17.2 

44! 4*4 E)§ 44 *1)1844 4. 

(2) 444 *44 4 * 114 ! a , 4k!- ^43 44 


41344 3433 a+(3-l)xrf = 3 

fl + 2rf = 3 .® 

7 )110k°l 240] B.S. a+(10—1) xd = 24 

a + 9d = 24 .© 

®,@f?!l«Mf!! « = — 3, <7=3 

keH °1 kk 

a„=— 3+(n — 1) x3=3w —6 


a„>200ix-j 3w-6>200, w>68.666--- 

7f-§-£S 200-S-k 3.7)1 5)4 44 7)l694°lk. 


6 

sal *yifo| noil cm !xfxio^ LfEfLfe §X) 
410|3, 0|hH aktf°| A^\ 4x), 34 7)14^1 tfO| ^ 
was k7)i 4k 

soil a n =pn+q°]E-3L 
a n+l =p{n+l)+q=pn+p+q 
a n+l -a„=(pn+p+q) - ( pn+q) =p 
°H P^ 4k°l-H-S o) ^|s] o)4§)-4 4 45 ] Xf4 
PSl ^444. 4, a n+1 =a n +p (n= 1, 2, 3, ••■)?! 4 

S 4414! 444 a 1 =pxl + q=p+q 

44A-) {a n }-8: p+q, 444 p°J !44 

1°14. 
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@18 -Ml 4- a, b, C7\ °| °l* “H, bi an \ c5J 

2 W. °Mb7\aSHcS\ T*HHM'0A-«=<:-i o l^ 

•3-S 


ib=-^°n. 


1 b= a + c °} x $.b—a=c—b°}EJLb^:a$]:c^ -|FAHr 1 |}‘ 0 l i: h 


0 by\aSi!c°\ H 

fr= o±£ 0 |°s «2f C°I 

*SS30|4. 


b7\a$\c°\ 

u — a+c 


0 l t +- 

■ M7I 


All + 2, or, 801 0| RAICHS §44!* 0|=1 xfe 22] 8°| §AHst, h 0|S+ 

2+8 _ 

X= 2 ~5 


7 4^01 E|£^- 4 #4 a, &2| ftg T*S|Oia|-. 

(1)2, a, 14, 6, ••• (2)<z, —3, b, —17, • 


ran 8 


4 4 84 23 AK)|0|| Ml - 

W>l 2 h 


go| #x|4^o| E|£^ w &H, 01 Ml 4# £A|c||S 


ii 


#011 - 4 A>olofl Li) +§ C#o) -§- 

441 °1 l^ol + 44 t\ 

4 444 Ml 44 
8 + d, 8 + 24 8 + 34 8 + 4</ 
e s ciri 

8, 8+4 8 + 24 8 + 34 8 + 44 23 

4 447)- d 4 4441 °14. 

8 + 4t/ + (i = 23 0 )lxi sd = 15,d = 3 
44*1 444 Ml 44 11 , 14, 17 , 2044. 


4*2| UP 

mn me 1 §441M i*d# 44* 4*11011 

mm §°^i §441 m mm ±»u 4 

spi m mt\. 

...O) 3L# +s+ 


2p nun] no | m* +S2] HtS 
^Jd 4^. o|=oi*i £& n^moi 2i4. 0| 
21IE1& # 87H^ 44^1 ^4 1.25 m 
014. 4 2 ||ojo| Offfi 47||-ij* xftl^. a u a 2 , 

-, « 8 oi4ji tr eeh, a s °\ mm ^jwiaj-. (e* 

SE 471144 ehS 27H4 ioo m°| 44 27H 
^ qi^offl 5i4.) 


Ail sHIIS 7\m 4 SiEi 
«o|| ^M14 a u a 2 , a 2 

44 4#4 414 



m. 


200 

K 


+ 1.25X2 m 


200 
K 

200 
K 

4 44 14HHS ^M14 a„fi1 4°14 


+ 1.25X4 m, 


7t X 


200 


+ 1.25x (2«-2) +200 


sai mmm oissm +cm* * +i°i §# +m 4 i 
Ml 44. 


soil (l)afe 24145] §4^4°lH3. 

2 + 14 

« = ^^=8 

444 °1 414 44464 §441 0 1hs 

6 = 14 + 6 = 20 

(2) 6* -34 -17 5] 44444H3. 
&= _ 3+ (_ i7) = _ io 
444 °1 414 444 -74 4444°1 Hi 

«+(— 7) = — 341^-i a = 4 


8 


= 2.5x^ + 400 — 2.5x(m) 

444 «s4 4014 

2.5^" x 8 + 400 —2.5 tt = 17.5x+ 400 (m) 


XI/E/AI/S 


S 7HM +71 01 = ^ 

S2M €Ail sHl X|E “IS 


sal 4*4 4 4 A)o|o|| o]a| +» ao| §x)+l# o|i 
§14 4» +W 4 4MI m. 


Ail 47f §4+1# 0|# nH Ail +# a, a+d, a+2d. Ml 4 
4 §4+1# 0|# ccH Ml 4§ a, a+d, a+2d, a+3d9\ 
101 ^0|-£ E|x|1 ^Ai|0l|Ai +0i* si# 1+A|7|+ +1 

• 5f# CCH, a9\ d°\ 1# 4§ 4*o| 4*§H All g°7) 

44. 

cc)E)Ai §X^+1# 0 I++ Ail +, Ml 4, 4* 444 H§ 0 | 
1# tiHoife 4§4 40 1 +## Ai^ lhsoi 4H§ t°S 
711*01 *EL|SH*4. 

• A|| +: a—d, a, a+d 

• Ml 4: a—3d, a—d, a+d, a+3d 

• 4* +: a—2d, a—d, a, a+d, a+2d 


l.+l 205 




























9 ? o|sh 

9# =a • +94# +e|* #01 

479## SSH §7)414 99 +§)§ 
9SS 0|SH9 4 4+9 §41 49 5o|o). 

1. 57fl 

2. 67fl 

3. 17111- 14oj: 14. 2l41fe 1# 
7114 ^441 27)14 4441 4 l^oj: 
«1 -hs. ++ (1+2)711, 34411 24414 
4444 37H4 444# 4 #44 4-5- 

4 (l + 2 + 3)7fl, •■• 

44- 414444 104414 ^+441 

-2.1 (1 + 2 + 3+ —+ 10)71)014-. 

1 + 2 + 31- Y 10 

= (l + 10) + (2 + 9)1-h (5+6) 

= 55 



§*K^o| oi E g"MI 7°^? 


If# 


ZL^m 90| fl?f2S 4EI41 #01 Lta OH, AFgsj 4E|40| 7H1 1 , 3, 

6, 10, •••# CW. 0|2(- jjrtgpg 4l^sHA1 4EI41 #01 L[7JCH # 

HD, #go|| gtfoi MAh 


• • • 

• «- • • • -► ••■ 

• •• ••• •••• 

1 441 2 441 3 441 4 441 

1. 444KHW AE|?1# £ 7H 4 #010^ 544|7h Efe7l? 

2. 544MIA1 AE|?1S § 7H 4 #010^ 644|7h Efe7l? 

3. 104414 —e |?-|4 7H4# +^hb SiSoil m\o\ St8|o| MAh 


« 44 {«„}0W 5IHHIHE) 
4l«ffSlA|21 9 

fli+flaH- Ya* 

# 71SS LJEM mofe M# 
S„* 0|gS|01 

S„=Oi+ajH- Yd, 

4 901 9949. 


+*1+13 ^|irtW*|S| th§+*M J£*k 

3MW a, -g*>7} rfo)ji tUm^-o) i o] -f-*v+i°l 3Wfl%ufEl ^|k^-2?>x]°i *]- 

S„ = a-^ (a-\-d) -\-(a-i-2d) +••*-(- (l—2 d)-b(l — d)-\-l .® 

°la, ®°M M*WS 

S n —1^(1 ——2 d)-\~" — h(d-t-2d) -^-(a-\-d)-\-tt .© 

®, ©* E)s>ia 

5» 


o]HS. 


o„ 2 w 

°l+ 

B / 

7+rf] i-d 

a+2i | l-2d 

*>« l = a-K»-l)J»|HS 91 ¥J 


*h 

l-2d 1 a+2d 

c n{2a+(n—\)d) 

l-d I-/I <1 

6 " 2 

_ L _ l- 


“W. 


Al/E/Al/S 



il/7|/Xl/£ 

+9 7)° + 


47)144 44 #41 01114 44 7)7| #7i» SHU 
+ 4+9 m. (41* 14 All 7)a| 7)4+ m\M 84 HH+ 

4 7H14 0114 tm +44 +4. 

84 HH+» 8 N(N§: 7)4+)++ 4443 8iVl Ail 7)a| 
40140 ) 1°^ 

100<8iV<1000, 12.5<iV< 125 
4aiAl +S)+ 84 4+4 

8X13, 8X14, —, 8X124 

0111 5Mtf0| 1040IH #l)o| 9924 §*)+!+ 1)4 7H 
44 124— (13—1) = 1120|4\ 
asIRS +5fe u S4 

5 = 112 x (104 + 992) =61376 


0 )S ?I Dll 4 A( Archimedes ; ?B.C. 287-B.C. 212 ), 44 
(Newton, I. ; 1642-1727)4 4#4 °A) 01&H 9+4 +97) 
am #a|4 7)4mGauss, K. F. ; 1777—1855)4 # 1 J 0||71 

4+4 4 o)#+ EH4W4. 

7)°+7) ^nmoil 994 10# on. 4^yo| u|4# ^ % 

°s on+sm ‘loiixi ioo 77 ) 7 i 4 44 if* 7 i|T)smi 
4414. aat- 1 | 9+01171 94+4 7)4++ 9#4 10 ] 4141^1 
4 99 4# +5)49. 

1+ 2 + 31- Y 98+ 99+100 

+ ) 100 + 99+ 981- Y 3+ 2 + 1 

101 + 101 + 1011 - Y 101 +101 + 101 

9> 101x100 + 2 = 5050 

7)°+4 179540)1 CH*) 0 || 44 ) 5)01 40)S)4 49 #o||Al o)+ 

5# 399 5471 1145)97), 4# SHOII +174S4 9+4# 
D+sm L)A1 49° + 1+5)40)11 4)0). 22+4 17994 ‘oH 
494 7|s %z\’m 94+ #49 ++°+ 9A) 99# 949. 
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#x^2j fj- 


S*I^S2| 5J«HD¥q x|n97|-x|s| as 

(1)5S"l»o|a, A||«||0| l°d ffH, 

n(a+l) 

2 

(2) 5!«HSlO| a, m\7\ (I'M tcH, 

n{2a+{n—\)d) 

2 


fi.7| 5J«H1,K)| 2, 3°J S*frfi2| 5!»Hif“E| *UlOtMA|°| US 

10{2x 2+QL0—1) x3} 1 „ 


E3J1 0 q# ##o|| atm 

(1) 3MTCM -3, ^lio^o] is<y -f-xK^ *HioH*l*l^l 

(2) 8, ^} 7 \ -2-y -§-xK^3} xfl20W x iq 1M- 

(3) -i-xK^to] ^2+4+6+8+"-+200 #^SMb1-. 

(4) f-2Hr£S| H -7+ (-10) + (-13) + (-16) + ••• + (-52)* -^SHeh 

ESI 10 SMS^eI *|io 337|*|2| HOI -155, 5J«Hl> h “q *Hi5lM*iq no I -120°J 

Oil chsioi c|S§ ^sfoiq. 

(2) tM s|^7l- $sm ^ w q St 


liW 4°iq <£?}&$. 

n=l°A ofl, 5i=«i 

w>2^ nfl, 5 2 =fli+fl2=Si+a 2 

tS^— fli - ! - fi 2 + # 3 — S 2 + ^3 


0 



0 3MB9EI xi|«*T77tx|°| If 
s„ 0 | ejy*f a„S ^ 


olJES 


°14. 


S M —fli+<2 2 +fl 3 H-h a„_ 1 +(2„ —S m _j+<2„ 

a n =S n -S n - 1 


4 = —52°flX-| w = 16 
H*2M X^Rr -f-xH^^fil ^ 

— 7+( — 10) + ( — 13) + ( — 16) 

4-h (—52) 

= 16[-7+(-52)} = 

2 

4 h m thir 9--®- Dfl, 

^0]X\ ^ofl hJ-h]- a}#*! ^-x^ 


10 

=ai ff°| grn oissfoj 

4 SMI 5Rk 


9 

=ai #xK*i°| tf°l grn 0|ga)o| ^ch*j tf* 

4 SMI SfcK 

MOM (1) 1° (_ - | + . 15 ) =60 

,„' 20{2X8+(2Q-1) x (-2)} _ 20x (-22) 

^ 2 2 

= -220 

(3) ^x1-^^ 2, 4, 6, 8, •■•£) iMIhl- «„°l2l-^ R’S 

-g-x’^7> 20 IHS 
a„ = 2+ (« — 1) x 2 = 2w 
+, = 2^ = 200 <41 A 1 ^ = 100 
W-2M R-RRr ^ 

2 + 4 + 6 + 8H-1-200= 1Q0(2 + 2Q0) =10100 

(4) -§-xH^l -7, -10, -13, -16, ••■2) 

Sj-lg -7, - 30 IHS 

a„= — 7+(w — 1) x (—3) = —3w —4 


• oil ^o]xl ^<|3) ^^kg- a, d 51-51 3^ 

10{2a+(l0-l)x</} = _ 155 ^ Ai 10a+ 45t/= —155 

2a + 9rf=-31 .© 

15{2a+(15-l) xrf] = _ 12Q ^ A .j 150 + 1056 ?= —120 

« + 7rf=-8 .© 

®, ©t fS «= —29, d = 3 

°1 ©‘Is) 

a„=3n — 32 

(1) SWIIHM ^|20^xl*l th& 

20 {2 x ( — 29) + (20 —1) x 3) = 20(-58 + 57) 

2 2 

= -10 

(2) a„ = 3w —32< O^x] w<10.666--- 

°1 H£ ol +<g+- 3 }^-^ xflio^l-xl^ -g-^ol 
51 x)Hl^-«-El <5 0 t^S. ol^-^xl ^^olcl-_ 

^xfl^-W-El XfllO^l-XlSl -Qo] 3)Ji7l- s)©. 
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11 

=si n\nWAn^\ &oi &#noi o 

°1 no II cm 2X[ A -1°£ +014 +44 IMt® 

?Z\IL, o| +S4 S44S2JS 4 2MI 

5[: K 

mow n=l°A tffi, 

«! = Si = 2xl 2 + 3xl = 5 .® 

n>2 c ,y tffl, 

& n S n S n — i 

= {2n 2 +3n)-{2(n-l) 2 +3(n-l)} 

= 4^ + 1 .© 

©<>11 » = l-t 444-4 ®4- 4 4 

<121 ^ma n ^a n =in+\o]A. 

°H +, +1 -+, = 44HS +4 l+,14r 

°1 5, ^} 7 \ 4# -^x]-4«olcl- 

12 

=si SMD+4 *11^11444 H0| 4+H0| 
oitd w0|| cm 2x11°^ +CH£i +14 9MD 
* 4 SMI m. 

#o|| n = l a A tffi, 

+=S 1 = 1 2 -1-1=-1 .® 

n> 2<H tffl, 

S w S w —1 

= (n 2 -n-l)-{(n-l) 2 -(n-l)-l} 

= 2n — 2 

4*44 °1 444 444+,4 

+ = —1, a„ = 2n — 2 {n = 2, 3, 4, •••) 


°]4 v -i- 44^ 4#^ W. 


0 +44 H 4 ljy*r A|o|°| 
3711+ #xf+a®3 0lL|al 
se +soiiai mm. 


4^4 SMU A[0|°| 3711 

44 {a„)2j 5IWII44EI 4|wlM*|2J mm S„0|am t\m 

fli=Si, a„=S„—S„- x (n— 2 , 3, 4, •••) 


M 03 


44 [a„)9l ^nHS^E] 7H|«^77^|o| m S„0| s„=n 2 -3n<U ^H, «|fiW +,§ ^n, 
44 {+,)£ ^4441- aoiah 

§o| w =i1 4), a 1 =S 1 =l 2 -3xi=-2 .® 

«>24 “II, a„=S„— S„-i=(« 2 —3«)— {(«—l) 2 — 3(«—1)}=2«—4 .© 

©ofl «=l-§- ©3 ^-g.H+. 4 4-121 ■yHV^-c n -ara B =2«-4olnl-. 

°H +, +1 -a„=2«>lH5.441+,14 -2, 4^1-71- 24 4A144 0 N-. 


IXI 11 4g (a.)21 iinlt^EI IfhtMAM ft S„ 0 | S,=2m ! +3kSJ m, IMS aM -PSB, Y 

a [ajs s*iY9as yc». 


m 12 tS taj°i i sms^ei him»wm°i if s.oi s„=„“-»,-ia m, aerer ^siow. 



Efg£=gfAoj Y®fAf e?0|SY(de Moivre, A. ; 1667-1754)2) USfO|cf. 


o]i= a =-?- 2 fi!a.ir a-a^ =r>E! "Da 15-fraj aga^fe a-a a-aa 

SY. nfe 4® Afag 24A|a°| S)fe tf-8- 4a*fc2, naai *H!°] ^ a°l 

Bfn i^*|-a-fer 1 BI *#?!]£ 71 tfKHl IJ-a nfaa-H W. 


c=Oftaat nllej Of 12AICHI *jO| *51, CH|J= tf2) A|0O| 10AKfO|EKl if HU, 
TL^YEI -as Df*! nvm sjof °ife AEf°| g* Y«oia. 


A Sm D >1 0)14*1 ^4 44 t.144 

^ 1 ^=399(A m) 


A|/E/X^s 


1. 4x141^1 51«flt,4El a1|mH771a|o| ^ S„o|am sly 


441 UP 

mm —IJE| §a!4^^I 4^X1°| ^sioii 

7A1 + All 7|S 7 | °|H 5!0|Ch 

#011 7 flol 44 Ai +>4 4 + 4*0114 14 X 1401 ^ nil4 
i-A!4+! # 444 . 4+ #44 44 44 444 44 
4^4 014HS 4ii mm #4 W^«41 414 31 
m 4 mm a,A 4°14-41 § 1-13 + , = —i- n+^~ 

a H =-\n +^=00114 n =57 


S„4 44H0| 04 woil 44 oixl- 4014 . 

S„ =J !f {2a+{n—l)d}=^-n 2 +(a — \d\n 

4^)4 4«H144 a1|mH4a|2J m S„o| 

S„=pn 2 +q .® 

O) 5!«HD0| a s,=p\q, S471 d=2p°l 

44014 . 

2. ®o||ai s„o| #®W 0 | 001 oiy »o|| cm o|44 
S„=pn 2 +qn+r21 3+Ollfe 
a^S^p+q+r 

a,=S 2 —S 1 =(4p+2q+r) — {p+q+r)=3p+q 

014, sans +#E1 §471- d=2p°l #xl+lo| + 4 . 


sos m 
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*S 7 A % 7 \ 



• §4*S4 ttn, SKIS; 3 M«¥e| *n«0|a|2| tf« ¥if ¥ SUPh 

HU|A<M0|5h °6|6 L n[? 

0|-M71121- 

W ^Kr °l x ^7|- 4b ^fio} oj^-ojx,- <go\m_ 

* °I*3H4I iiWSM-. 

7^4- «hb§. ^o| * 7>^-o] E]£4 Sj-JL, tj- 
4 «V4 ^4 Ml 7f^oi E]s.s. -g- afl ^-4 30«1 

3-2-3 -g-714 ^n>7> 

U.e\x} ti- 7]44 7J-5144 

“7-1 714 1 ^ 

=K2. S}&4\ 4^1 °]^7]|7|- 7(-B]7l 7144 ^^4 ef 
27*»^7l5MuL«*h 

«z|- s7|2| S^OII CHSKH ^ m^o\\ SSKH fi*h 

1. £hs sb g*4H§ Sb #*>11 m# g^2| 7^4* L(£[yi ^jo|ct fig sgsioi s*t 



4b %¥ 

1 I 

2 

3 1 

4 

5 1 

6 

7 

71-4* 

2 

4 

8 1 






e ^I'ttKffJU&os gen 

£ geometric sequence, # 
H|(&±t)b 9»j£ common 
rational 514. 

. -&!=r {a. .-0 


2 . 1 S| sow g^iijal 7R4* *he i 4«SE, ole! fl«|o| a!te*l ys|ot £OT. 


2, 4, 8, 16, 32, 

X2 x2 22 x2 

*W|S U ; Stt^2* : §-SM S-gr^toW. 

°H S°l dWt- 5 ?-^ *W|s 4* #*H eM-°W-fe 4 
a)- «Vji, a 4* -g-maj-ji svq-. 

42M -?B|7>i-a ^»141 {fl«}°M ^l|K% | -fl»3!|-7||(M+i)*J-a, +1 A}°H-fe 
a„ +l =ra„ (n= 1, 2, 3, ■■■) 


,214-80] 


24 ■ tf^-yai *4§ 


1. *4*1* °l**b * 444 44 U3 

ft *44* 7 o v ^H 

2. 71471- 041 *b W. 7l*% S~1 


7-14 *4*44 ^HV-^4 t+El- 

4 nfl, *4 H 1 444 /* 7lsS|.xl & 
b* *444. 

3. *4*44 #44 Z> #o] *44 

4*°11b *4 r7> r*l<4 4*% r=14l 

4*4 4J*4b-i=- 715144. 


AH^ 4* §0121 7|j 


4 h I-°e1 

±E1£! *lb =s 

© #H|*«4 §H|2| 4* 4?ll 514. 

© *4*44 444* *4 ¥ Sin, o» *§* 4 S41I 
44. 

© *4*114 ¥* 4n, o|« o|SSM *b| 4 So| ojo|o| 

¥ m * m 4# as ** 4 si^i ei4. 

@§H|4«°| 5!MN11¥4 xi|w|f7;l7|o| H* ¥l h 4 Si^ll 
514. 

© §u|4«2j s[4 ^ysh aio|°| oisHSWI 514. 

© *u|4e4 4* 0|§sl4 *4471121 *4ytt ¥41 

:: sHStt 4 Si7ii 514. 


• * t| l4's(^J:tlS(? | J, geometric sequence) 

• o y l(i4:t, common ratio) 

• H-tUSSimt+iI, geometric means) 

§4 s 7| 

H44 41%* * 4 ls 41*«H i7f. 

4- 5t ^ ^2.^ 271-4, 24 42-4 4, * 2 
4 414 714, 34 444 8, * 24 444 
71 - 4 , ...oi 4 4^1 42.3. 4*44 4^4 

* 304 44* “Hi* 24 307114 71-401 44 . 2 # 30 
4 *4 104 73744 1824S, 4^4 1007 I -44 

444 ^ 041-1 mm '42 44 304 4^*4 * 

44 ^°1* 4 10 . 7 nr°14. *, 47l*4 4= 1.85m4 
44 ^44- 44. 444 47 ^ 47 )- 71-44 4*4 44 
4 4444 4 44 4** 4= 3.7 m4 444. 

U¥ H§2| o|sH 

4* *S • 4 5171MIA1 4^4 7R4B §)«# [t« 
xiaiB 4SS1 ** *S14 4444b *4* o|gsi4 * 
h|4S4 4d|* 0|SHS14 Sl7| 451 4o|4. 


1. 


4b U* 

1 

2 

3 

4 

5 

6 

7 

714* 

2 

4 

8 

16 

32 

64 

128 


2. 2, 4, 8. 16, 32, 64, 128 

2*4 44 -SI .4 ^|s 2^71- 44 . 
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i 


=S| 11 S-CHlAi §H|411 *21 *4 

41-1 *4* H 4 111 44. 


#011 (D41 2, 4, 6, 8, 10, --441 

A^A 

2 4 

1-H.s 44 All °H4. 

(2) 41 18, 6, 2, y, ••■4 31414 184 

4 XH1S 1H 4 y* 441 14 4 

Hhs. 414114. 14 444 y 

14-. 

(3) 41 1, — 2, 4, -8, 16, ■••4 31414 14 

4 144 4 21- HI 14 

4HS.S. 144114. 14 444 
-214. 

(4) 41 1, 4, 9, 16, 25, •■•44 

A^A 

14 

1-H.S. H*11 oj-ujcf 



=51 4444 gull- o|H1 1x414 144* 4* 


^ pj 7 J 1 ^ 


A 44. 


lai 444 
4 12(1 44. 


4* 0|gl4 *4414 144* *1 


#011 (1) 314141 — 2, 14 4 31hs HI 144 
14 14:4 H 

a,= -2, a„= — 2-3' ,_1 (n = 2, 3, 4, —) 

(2) 314144 12, 444 -ylss HI 44 All 
144 a „-& 

«,= 12, a„ = 12-(—i-)”" 1 (n = 2, 3, 4, •••) 

(3) 41 y, y, 2, 8, 32, •■■414 314144 y, 444 4 
Ihs HA 44414 144 H 

a t =y, a„ =y • 4 n_1 (n = 2, 3, 4, •••) 

(4) 41 1, — 2, 4, -8, 16, •••414 314141 1, 444 
-245.5. HA 44414 144 a„4 

a a = l, a„ = (-2)' , ~ 1 (n = 2, 3, 4, •••) 


M0|| (l) 11 {a„}4 31444 a , 44* 42 44 

ffl 3 =ar 2 = 24 . 

a 6 =fflr 5 =192 . 


©*®5 444 444 


J ^=^-l£.S. r 3 = 8, r=2 
ar 24 

r=2#®41 4144 4a = 24, a = 6 

44-4 444 144 a„ 1 

a a = 6, a„ = 6-2" _1 (n = 2, 3, 4, —) 

( 2 ) A! A ,)4 31114*- a, 14* 42 44 

a 2 =ar= —6 
a 5 =ar 4 =162 

©*®5 444 414 


ar 

ar 


162 


455 r=-27. r=-3 


210 1* 


© ® © © 



















01 


0 dH-®oM 

4=27, r=3 


*l|2§0| 15, fl|5f,K)| 405 °J #U|^°| SMt \aM ^5^^. 

#0| (a„)^ 3MW'#- a, iMl- r s\JL sj-'g 

a 2 =ar z ~ 1 =ar=15 . 

« 5 =«/ _l =fl/=405 . 

©, ©1- <a^5M -fa 0=5, r=3 

nj-Hj-A] ^-sVb a^S-S" -1 («=2, 3, 4, •)°1 r +. 

S Oi=5, a„=5-3" _1 («=2, 3, 4, 


3 OS gu|4fi2| IMS a,m ^fSIOjal. 

(l)flj=24, a,=192 (2)a,= -6, a 5 =162 


4 t 3 (fljol gb| 4 S 0 Ui 03 = 1 , i,= y»J H S 4 a S£M 


tt5!o°l °hi c7|-°1 °lw"I, 

f u l-5‘S c, l a )-^ ?M\ “lnfl b7\ aQ cS\ -S-al'HM’fl — = 4-°|Hfi J ! =ac°iy-. 

a b 

®) °-S. 6 z =ac°l>a ± =4- o|HS 6-g aS-c 5 ) -IMtKM'}. 

a b 


<-ar=&" 

n)-H)-A) w -l = l 04 W « = nolHi 
°1 41^ ^lll^-olcl-, 


256 


0 6?) a9\ C ° \ %u\mm mi, 

6 2 =«cOM 6= ±/acO|c). 


SSI 6=/^?^ ml, b$= «£) c 

b 2 =ac 

21 7|5)SS0|C). 

°14. 

fi?l All 4^ -8, X, -27) 0| RAICHS §b|4is 0|=g xfe 

X 2 =(—8) X (-2) = 16, x=: 

Ban 5 

C4# 4^01 ^b|4«0| S\sm ¥ ^ O, ^Kaa). 

(1) —3, a, —48, 6, ••• (2)a, 28, 6, 7— 


isSlB 6 


cHS ^sK^h 


=H| §H|St® 0|gS)O) ^<4^ ^1°l W* 

4 swi m. 

soil (l)afe -32]- -48 2 ) 

a 2 = ( -3) x (-48) = 144°M «=±12 

(i) a = 12^ nfl *1 s^l -4<4-E. 

S. 6= (—48) x (—4) = 192 

(ii) a= — 12^ nfl O] 4^2] ^-«1^4olS. 
3. 6 = (— 48) x4=—192 




0=12 




0 = — 12 
.6= —192 




16 = 192 

(2) b 282)- 72) 

6 2 = 28X7 = 196°M 6= ±14 
(i) 6=142) nfl o) 4^2) ^-Hl^io)HS 
«Xy=28°M a = 56 


r=-3-ir©^| —3« = —6, a=2 

n)-5)-A-) 4 ^ a : n -& 

a,=2, a„ = 2-(-3)"' 1 («=2, 3, 4, —) 


SSI SMS* o|gqo) #b|4«o| 3hg Ifish 

4 SMI 5W. 


#011 |a„) 2 ) a, ^w)* rH)-51 ^ 

a 3 =a/=1 


® 


a R =ar = 


8 


®S ^7)5) q-i^ /=y, r=y 


7-=y4-®°)l «=4 


°1 4^ 2 )^ 1 ^ 

(1 


/ 1 \w-l 

«! = 4, «„ = 4 -(-^-) (n= 2, 3, 4, ••■) 


(ii) b= -14?) ufl °1 4^ ^-y)^ --|~o) 

1' 

0 = 56 


flx( —^) = 28 C >)1>H < 2 = —56 


W-sM 


16 = 14 


0 = —56 

< 

Lft= —14 




=fi| S3& ¥ 4 A)o|oi| o)&| 4# ao) #u|4^* 0|i 
4 SMI t)c). 

soil ^°)x) -q 4^ 40 H v il f H l^r^°l ^ 

nfl. o] 4 ,^ 0 ) ^-H)#r^ji 41 4^fe 

— 162r, -162/, -162/, -162/ 

S i=-^- olri ^ 

^ f e T Ml. - 1 , 

-162, — 162r, -162/, -162/, -162/, y 

fe^-yl7)-r?l -^yl4 1 ^ 0 l c l-. 

-162/-r=y°))xi /=-^ r= -® 

It)-H)-A) 42 -q-i^ 4 ) 4^^ 54, -18, 6 , —2°)q-. 
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1ttSSI 0|sH 

mm • 97iias yof °i^ s.°j 

°i ah#o|o| 7H49 as 494 as# #9 
4 sui4sa as 494 ass wh s 

4 14 7[S|# *115971 m 4014. 


1. 1, 3. 9. 7 

2 . _ 

- ) S = l + 3+3 2 +3 : 


J]S= 3 + 3 2 +3 3 +3 4 


2S = 3 4 -1 


S= 40 


©« 


O S M -rS tI ^Ai 14:144 ™19 

S — rS 

= (a—ar) + (ar—ar 2 ) + (a^—ar 2 ) H— 
4(ar" -1 -ar") 

=a(l —r) 4ar(l—r) 4ar 2 (l—r) H— 

+ar" -1 (l — r) 

4 4°1 4444 

S„=a+ar+ar 2 H-b a/' -2 +a/' -1 

4S. 44 4444 e)hs s„4r 44 4 
&4. tl44 44 444 14]44 44 

3. 44 444 44 44 1°1 a-ar"°] 

s]HS s „4 414 44. 

©r4i4 4 44144 4 m. 149 9 14 444 4 
4 4444 4fi-4 144 s .4 44 49 44 4 
444 4444. 

(2(4—1) 


Eb|A« 0 | «| qtgT|| 70 ^if? 


%4 ZIU 4 U0| AKg0|0)| 1449 H 4 §ah§o]| 4 oil 

oZJ §AH§# sal Life 1 ^ 414 . #^ 0 || axh 


W 


i9t)| 


2 9711 


3 97)1 


4 97)| 


1. 197)1^4 49914*1 4 97)1011 yo|- °fe §ah§°| 7H4# i4«efo) s*h 

2. 1 o)|A) 4«9 40 ] 5 hs sap. Sh U]\' c(go S o| Tha 4§0|9. □ 9o|| SJ°fe 
4# 4S0| SAk 


□5= 3+3 2 +3 s +3 4 

- ) S=l+3+3 2 +3 3 


«=□ 


^1^14 m*K 


44H°I a, irl7}rl ^f^E| tMr S«°l2fca 41 


S„=fl+ar+ar 2 H-hfl/' 2 +«/‘ 1 

o)5L' (D4 <4141 r# -§-41 

rS„=ar+ ar 2 +ar 3 H- \-ar >, ~ 1 +ar" 

°14. 

®<2HH(D-S- ^*13 

{l—r)S„=a—ar ,, =a(l—r f ‘) 

o|S5.S„£ 4g-4 ^-4 


■<S) 




S H = 


„ 41 -O 
!- r 

I o@ 5)9 ®a|sW. 


a(l—r”) _ a(r H — 1) 
1 —r ~ r -1 


r=H 41, ®°fl A 1 .S„=a+a+aH-l-a=wa 

«7|j 


(i) r> 1°14 

(ii) r< 1°14 

x|/E/4/£ 


r— 1 

a(l—r”) 
1—r 


491 o)a| 7^| 


§9419 5M44&I X||m477)X|o| D 

S„=a+ar+ar 2 H-bar” -1 (9, r41) 

oil 999 


2 . S K =a+r(a+arH-bar" ') —ar , '=a+rS„—ar" 0||A1 

S„(l-r)=a(l-r")0|SS S,= a(1 ~ r " } 

1—r 

3 . l-r’'=(l-r)(l+r-br 2 -b---br” -1 )0|°S 

S H =a(l+r+r 2 +--+r" -1 )= a( 1 1 ~ y " ) 

1—r 


1. 


a ar ar 


ar 


a+ar+ar 2 H-bar" -1 

1—r” 


=hi #ui 4 i 4 mm mmm oi§sk» ^019 449 is 

41 4 1711 94 

.oil (1, 4^=8”-! 


Oiw t ^-=4t! 0 I- s s.= "b 1 r " ) 

1 —r 1—r 1—r 


3-1 


( 2 ) 


3-1 

\ \20 
~^Z 


1 - - 


1 


2-11 2 20 / 2 2 19 
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#U|^S2| H- 

5J3BHSOI a, -gb|7l r°l §b|4^°| 5 j«HfJ“E) *||«tM*|2l Qg 

<l)r*l*IH Mk=^ = ^Zil 
(2)r=liJ ffJI, wfl 



1 —r r-1 


^7i 5j»nsoi i, supf 2-d goi+gei asmavEi xwotMxia ag 
l-(2“-l) 


— 2 - 1-1023 


m 7 q@«s«iiasm 

(1) S*(I*J- 0 1 2, ^-H|7> 3?! -g-HI^'82) ^lOW^S] B* 

(2) aN*/" 5 ] 3, J g-H|7>-y , a-g-»l^'ai!l aMTO#*! 4||20*M*1^ 

(3) gn|+13 «-2+C-4)+8+(-16)+—+(-1024)#^*HS|-. 

(4) ■g-ul^'fiS) ^2+2/2+4+4/24—- + 16/2*?sMi9-. 


m 8 5j»H»f“E| H|4if»(X|SJ SOI 40, SJfflttVEI *|8gS|*|2| SO| 32802! gH|4«°i gd| 

y\ a+2J nH, WUffMI X!|iol,wp|o| as +s!oW. 


0,11,1 fl 2 («Js| WWW xtetwm B S,o| S,=3-2’-3S! Hi, UBS a,M +*Ki, 

+3 MS S«I+S2!S sogi. 

# 0 | »= 1 <^ nfl, <z 1 =5i=3-2 1 -3=3 

n>2<& nfl, a„=S„—S„~i =(3• 2"— 3) — (3• 2" _1 —3)=3• 2" _1 
tr)-^ o] ^<go] ^uV^-a„-g. ai =3, a„=3-2" _1 («=2, 3, 4, •••) 0 I4. 
o|nfl ^"±L= 2 o|hS. 41 {«*}-& 3, ?*)7\ 291 ^■«141°l c h 


rn 9 4 ^ (ajfii 5 !«hsvei xii»sm°i & s„oi 5„=i-(-|)”^ m, nem a n % ^ 

^ {a„}-8 5HI4S2J* MOlHfc 


8 


=ai #u|4S^I tf2| oigsM 
4S2| SS 4 SMI 5M. 

*oii 4°1*1 -§- y 14!^ ^1* 

r(r> 0)4^. «14 


a(r 4 -1) 
r—1 

a(/-l) 


= 40 


= 3280 


® 


r- 1 

©1-®^. #77]?] 

®f=82, <4©©±« =82 

r —1 r —1 

r 4 +l=82, r 4 =81 
olHS r =3 

r-=3-a-®°fl ^ 11 * 1-1 a=i 

44^1 °1 4 !^ 4444 ^ *1110 44 © 4 

4-® 


1-(3 10 -1) 1 

3-1 2 


(3 10 -1) 


(3) 4 y l®l 2, -4, 8 , -16, •••-2] ^Ibi- 
## 4414® 2, 3-ul-b -2°lJE13. 

a x = 2, a M =2 - (— 2) K_1 

a„=2- ( -2) M_1 = -1024°M ( -2) k_1 = -512 

(-2) Kl =(-2) 9 6l£.S « = 10 

44*1 ©4® -§©41® 44 

2+(-4)+8+(-16)+ •••+(-1024) 

_ 2-{l-(-2n _ 

“ 1 —(—2) “ 682 

(4) -§©41 2 , 2 / 2 , 4, 4/2, ••■ 2 ) 2©©-® a©®-^ 

4 © 2, ®©® /©HS. 

fl! = 2, a„ = 2- (/2 ) M_1 
fl ) =2-(/2) M " 1 = 16/2^Ai 
2 -(/2© 1 = 2-(/2)©5.S w = 8 

444 ©Sfe -§©41® 44 

2 + 2/2 + 4 + 4/2H-h 16/2 


=fil 5M44® 4^444® lfo| 414 ej 

44® ©4 4 SMI 44. 


| 0 || n=H 4, ai=S!=l- 


®v=® 

3 ) 3 


n>2# 1I fl, a n = S n — S „-1 

= [ l _/2 


- 1 - 


= j_ m- 1 

3 "\3/ 

a,=-|-, «» = y‘(-|-)” 1 (« = 2 , 3, 4, —) 

°H a -^ = |°1SS ^+1 (aj^ ioi^ 

u« O O 
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O €3341* 313*Rr U o V 3°114 *334 

43 3°1 $13. 33 «€* 33# rS » 
33 °i)4M# 3 33331 S3 
® 333: S=a( 1+nr) 

©433: S=a(l+r) n 

10 

4fil *3434 3* oisshoj 3343 33 

mm +3 4 smi 33 . 

con 10331 3333 4* ^31 103 33 
333 333 333313 3-1-3 33. 

m ^ 2t3 s. 3^ is 4t3 is ■•■ iod is I'd 3 

I-1-1-1-1-! 


10 


10 X 
1.08 


10 X 
1.08 2 


10 X 
1.08 3 


10 X 
1.08 9 


*11 1 s| 


10 x 
1.08 
- M 


10 


10 


10 X 10 X 
1.08 1.08 2 


10 X 
1.08 s 


XII2 a| 


XII10 a| 


10 x 
1.08 9 
—H 


10 


10 X 
1.08 


333313 #34 S3+i 33 

S = 100000 X 1.08 + 100000 x 1.08 2 

+ 100000 x 1.08 3 H- h 100000 x 1.08 10 

333 33133 loooooxi.os, #33 1.083 #3 2 
33 331343 31103333 33-5-S. 

100000 x 1.Q8 x (l.Q8 10 -l) 

5 1.08-1 

_ 100000 x 1.08 x (2,16-1) 

“ 1.08-1 

= 1566000(3) 



mm 33i 


=ai 434 #34 3H, o|« OISSUH 413 3334 
433 33 34 +3 4 $13 33. 

son (i) 43 {«„}# 3313 0 1 / 2 , #ul7> m -§-34 
1 °1 hs 3*4 

«,=/ 2, a n =(/2 )" (n = 2, 3, 4, —) 

(2) a 2 + fl; 4 + a 6+ fl; 8+ fl: io = 2 + 4 + 8 + 16 + 32 
_ 2- (2 5 —1) 

“ 2-1 ~ 62 




133 3333 =33 444 3343 otl7|4 ^ 

oil 34 S3 7|^#4 dH 7|°| 3o|| 3# S3 7|3#o| °i 
3. o||xi| 034 347) 7|^M°| 43341 +44 340 |n, 
7|3S4 4337114 344 4°I +3 4 $13. 

30 |# 0 | r 0 |n i 3 d )3 ^34 oH3 3o|| 333 &H, 

wtM 334 4337111- S4n 44. 


id 

oh 


2d 

oh 


(n— l)d wd 

3 3 SBliW! 


-(»— i)d d-- 


«i -(»- 2 )d d- 


a+ia d- 


ad+r )"- 1 

+ 

a(l+r )"~ 2 

+ 

+ 

a(l+r) 


444 S = +iil±+)-li 0 |3 

r 


ai4 2« 
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44! 7|2L 


[tm p.227] 



1 88 818 98*4 0,8 81 1088 

8818. 

©818 s. 

(1)3, 3, 3, 3, ••• 


!4tf 

(3) — 1, 2, -3, 4, ••• 

(4)2-4, 3-5, 4-6, 5-7, ■■■ 


2 88 881*1 8*1818 8881* AA £88. 

© 8*181 © #»I81 

© -9, -4, 1, 6, 11, ••• 

©-1, 3, -5, 7, -9, - 


©24, 12, 6,3, -J-, — 

©1, -3, -7, -11, -15, ••• 


@2, -4, 8, -16, 32, ••• 

,-,1111 


3 c Mr a,A !12044- 

8818. 

©8*181 ©#»I81 

(1)5, 7, 9, 11, ••• 

(2)15, 13, 11, 9, ■■■ 

#4414 #u|4!4 

WS* 

<3 ) -3,-f , -f.-f," 

(4)1, 5, 25, 125, ■■■ 


4 88* 8888-. 


© 8*181 © 8»I81 


(1) 15, 8*H -3S1 8*}818 *»20t|-;!'|-*18 . .. 

<2)^^°l -3, 88841 88818 811088*18 

5 888 81 W8 3MW88 8|k88-*18 8 S„8 S,=2n 2 -n°4 H|, 1 © 8*181 

88 <v* 7-SRr 4^014 n 181 188 8*8W88- 4aa| 1,4 a “'® * |0|s| 

1 - 1 ?l-7ll 


n~ 1*1 “fl, ai=Si=Q .® 

k>21»j, <!,=s,-s m 

=2n’-n-[2(\ |)M| |)1 

= 1 I .© 


©“II »!=1*^“a^va IIH(7,8 a.= °|8. 


2 

=H| !! 7fx| 4! SOW #14^4 #! 

41# 4M4 4 I7i| m. 

#o|| © HI! -9°l5i, ^> 71 - 51 ^ 

141 

© 3^4! 24°l5I, ^-171-i-1 -f-«14 < i 
© HI 0 ] ^-7l-7> —4l 4141 

© 1H°1 2151, 4 y ll -21 4141 

3 

=H| 4x1414 4HI414 1114 
m 41 4 14 541. 

#0|| (1) 5 , ^%\y\ 21 4141 

olHS. °Mu,r 
a„ = 2n + 3, a 20 = 43 

(2) 15 , 447 I- -21 4141°1s. 

4 114 a n ^r 

a„ = — 2n+17, a 20 =—23 

(3) 1^140] _3, ^-Hl7l-i-Ol s H ]4<goln 

4 144 

a 1 =—3, a„=-3-^j' (n= 2,3,4,—), 


g/4/! 7|i 

1 

SSI ^xj 4 ^ 0 ) 4401 iMUS 4# 4 1711 m. 

M 0 || (l)a, = 3, a 2 = 3, a 3 = 3, •■•l-H.S 
1444 a„ = 3°l 51, a 10 = 3°H. 

( 2 ) ^ = 1 =^, a 2 =\, « 3 =y, -° 1 HS 

1444 ««=~°l5I, «io=^- 0 ll. 

(3) a 1 =-l=(-l)"-l, a 2 = 2=( —1) 2 -2, 
a 3 =-3=(-l) 3 -3, -olHS 

1444 « II = (-l)"-«°l5I, a 10 = 10 ll. 

(4) flj = 2-4=(141)-(l + 3), a 2 = (2 + 1) ■ (243), 
a 3 =(3+l)-(3+3), -1HS. 

Cln = (n + l)(n+3)l5I, a„,=14311. 



(4) 1141 l, 4115! 4141°l£-S. 144 a»4 
a, = 1, a n =5 n ~ 1 (ft = 2, 3, 4, •••), a 20 = 5 19 


4 

#x!414 #h|412J 1# 44 4 1711 41. 


|0| | (l) 


20{2x 15+(20-l) x (-3)} 


= -270 



3)' (4 1) _i 410=1 — 9 30 

4-1 


5 

^R\ 40 I 41! 4x1412| lyshg. ^si 4 01 7i| til. 



dH »=!-£ 111! ®4 7 h 4HS 141 a„4 


® 

© 


a„ = 


4n —3 11. 


1.41 215 
































j/1/1 7|g 


=a| + W1 mm OISSW #1+^1 7HI20 

ws + 


o h O | 7-11 o 


Ml ii. 


c?4-: 


eon +! HI < 2 ,- 

+1 

(<2 + 6?) + (<2 + 4t/) =26 
(<2+12j) + (<2+15 J) = 114 
11+4+11+1-1-1 fl = 3, 6? = 4 
+4-4 °1 +11 H+a.+r+Hw 1 

°lH3. <2 20 =79 


=S| 4 «o| ©ha =^ m 4 oi 7i | ^ 

#011 (1) M9±2H = 1 80 

b) 7[15+ 2 (-9)I =21 


(3) 


i+r 


i- 


i 


1023 

1024 


§11 7|g | 


[sHS p.227] 


+<g {«J°1 -^xf^<go)ji a 2 +a 5 = 26, a 13 +fli 6 =114^ nfl, a 20 l &+ 9- © 

**1**21 SMS 


(1)9+11+134-1-27 

(3) T + T + l + '" + +k 


( 2 ) 15 + 11 + 7-1 -+(- 9 ) 

(4) 3+ (—6) + 12H-I-(—384) 


© «-*t+8 © §“14^ 
SJI4S4 SHI412I It 


© © §0|^<S 

5*K-S4 Su|4*o| n 


C KH? +!■+!. 

(1) 4|5^W2] tM 10, 3 M%-t-e! ^|l0W^|a) tM 195?! 
T+rf?) SMMNMi 4|20*M^1?I t- 

(2) ^^-^ *|3W*|S| -BM -9, 3MWMN 4|6®M^1?! ?M 63?! 

S| ^liow*!?! tf 


= 5?! 180 A>°H Afl +& >Jt>] ^7} SlH.4 «h "J, °1 -HI © 

-fe-Hifls ^*H=h s “ isb 


?!°l^‘°l 10 %o]51 lulnM- 42I-5- "D'c! ±°1| 5?V -S-5SI tsj’sj'fi- "H, 20^ © §U|A<g 

?msi «=]«*» ^*h^. ®, u"=6.7s 44*4.) s 2 ® 7 " 


dA j 




IS I +@°| if* 

eon (1)++++++‘11 +414+0, 

4-1 

5{2fl+(5-l)rf) 10{2<2+ (10 — 1) c/} in _ 

-2- =10 ’ -2- = 195 

11 + 4+IIH+1 fl=-12, d=*7 
+4-4 °1 +12) ++4+4 4120++41 ^ 
20{2- (—12) + (20— 1) ■ 7) = 1090 

(2) +4+ +4+11 +414+ a, +4# r++ 41 

fl(y3 ~ 1) = —9 ° {r \ l) =63 
r— 1 r —1 


11+4+1141+1 «=— 3, r= — 2 
++4 °1 +11 +414+4 4110 4+41 -g-o. 

3-{( — 2) 10 — l) 


— 2 — 1 


= 1023 


4 

^s\ ^44 + + A(-0|0)| CH&I go) §h|41S 0| = 

£+ 4+ +a +1 +141 44. 

eon +1+ 11 ++ 5 r, 5 r\ 5rHS. +-§- + 1+. 
+, 5, 5 r, 5 r\ 5 r\ 180+ +4+rl -f-4+ < I 0 l+. 

5r 4 = 180°114 4=36, r=+/6 
r=/6°l! +4+ 41 ++ 5/6, 30, 30/6 
r=-/6l+ +4+ 41 ++ -5/6, 30, -30/6 


=SI #H|+1^I tf« 0ISSM SBJ&7IB +1 

+ i4i m. 

soil 201411+4 +1 ^41 5114 411141 
141411 #1+ S4-3. +1 

S = 50000 x 1.1 + 50000 x 1.1 2 H-h50000 x l.l 20 

50000 x 1.1 x (l.l 20 —1) 


1.1-1 


= 3135000(1) 


216 mm 


































141H 

[8H3 p.2281 


®* "II, 9, ©°fl -S®* HSl-g 
S*®®®®. 


1 2 




0 


© 


-7 



21 


© 


2 * i r'a M® aH®®® ®l>i®®®® & S»°] n °\| ®*V ®*H pn 2 * +qn+r © 
( p , 9, rte 4H9°J 4 “r'8 («,)°1 ^HSf®® ®»> 5 1 ® 

®®. 


4Sa| t® SIB1S A|o|°J 
37j| 


3 ^ 1, 11, 111, 1111, -2) a®®^*®®®®. 


Su|4*sj D 


4 g-®Sa M® aW®®® ®|>i®®®21 ® S,<HI 91®® 4 -S S s , S m -S s , © g-»l^a 
S a -S„^ 9 -£7-1 nm 9® 944r9 a®9®. 


5 ■fr 1 M® 2014® ±91 1500® ®-jr ®®5I ±«fl 1)®-® 15® -g® a® ® © g-“IA<H 

9® j' 101 L-i ®®!il±91 %«! UI-A 7J-/I51 it®-® 2014® 1M| S^ttTII 

at &=: ■a®®® -?®9®. (®, °a=>i-a-o| 1 %® u 1 ®®® 91 ® 

® 9 .) 


# 0 || n = l°d nfl, a 1 =S 1 ^p+q+r 
n> 24 4, a n =S„—S n - 1 = 2pn—p+q 


. ® 

®^1 n = l^r 4444 p+qo}B .S [a n }°] 
4441°l7l 44 4-8-44^44 r=0 


§fil 414 44S S4 144* 44 4 4 
711 44. 


r011 ^=1 = 


10 1 -! 


02=H = 


10 - 1 


10 1 nn 10 1 

, 04=1111 = 


9 ’ 4 9 

°|HS. ol 4<|4 444 0„4 

10"-1 


71 


?/&/«! 


b 1 nis.*i 


§±tl §4 


oigsw §ai» tmm 4 swi 44. 


mom 7>s 4 m #1 
*H4°1 1 , n 44 
44°14. 41S 44 ^# 

4 444 {0„M4-i 44 

0 i=l, 0 5 = — 7°1-H.S 
0 M =-2774344. Alls. 6 
44 #21 41# {6„H4 
JL 44 4 = 6, ^ 6 = 21°lHS 4 = 3724344. 
444 ©4: 3451, ©4: 7°14. 


l 

2 

3 

4 

5 

6 

-l 





9 

-3 





12 

-5 





15 

-7 





18 






21 


§itl §4 


^0=1 Ol 3 


14 144 40|°| mm m 44. 


a„ 


§si §01414 US o|§44 444 4 

71 o|#4 41S mm 4 4711 514. 

#on 41 (0»}4 0, 14 * r 4 

44 Sl0 ~ S5 = S C 15 I S C 10 =r 5 olHS 

^5 O10 O5 

41 4 S B , 5 10 —S 5 , S 15 —S 10 4- 144 r 5 4 

1441* 41:4-. 


=hi §oi4i4 mm ois44 mm §°-m mm 4 44 

S14. 


|0| | 2014^ 2014^4 2015tf! 2016^ 2027^ 2028^4 

5c Q l- n l- El- '" Q l- Q l 


a a(l.0l) a(1.01) z -" a(l.01) 13 a(l.01) 14 
Xl| ls| i - 1 -1-f-*-i 


All 2 S| 
All 3 S| 

All 14 S| 

All 15 S| 
1500 


a(1.01) a(1.0l) 2 ■■■ a(1.01) 13 a(l.01) 14 

I-1-1-►! 

«(1.01) 2 ---^(1.01) 13 «(1.01) 14 

I I 

o(l.01) 13 «(l.01) 14 


a(l.Ol) 14 

1500(1.0l) 15 


20144 14114 4104> 1°14i 41 
150(1.01 ) 14 = 1500(1.01 ) 15 , <2=100 X 1.01 = 101 

4-44 20141 4°11 44 441014 1®14. 


1.41 217 











































4*821 ft 


oia sasoiwfe cjs mg# xiesw. 

® E°l IS 47, =l oisHSK o|ft # 
14 4 2WI 44. 

© 44 7|-X| 4S2j 5!MHlf“Ej X||mW77^|2| 

4S 14 4 SMI m. 


SEISIM ig 



°lfe ^ ?\A #n|S§ ^S°l S&CJ-. 
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(l)g(44+l) (2)g(4+l)(4-l) 

®S(-2)‘ «>Stxt 


2 4** 7|i 2* -Mg-SH 

(U1+2+3+4+—+* 

®T + i+i+-+i 

W1+4+7+—+(3*-2) 
(4H-3+2-4+3-5H- Vn(n+2) 


3 s a t =i2, Eb t =- 5U n, a-g-^sm. 


k=l k= 


(1) E (2a,+4ii) 
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(D1+2+3+-+10 
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© qal 7h*| « 

7H6SB2J B 


0 qal 7fx| 4,go| w 
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4=1 
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j/a/a 7ii 


=fll Si Atsstd L-hEhtM 4^2j tf°l 2|n|S iMI act. 
M0|| (1) E (4& + l)=5 + 9 + 13 + 17 + 21 

4=1 

(2) E (& + l)(&-l)=0 + 3 + 8 + 15 + 24+35+48+63 
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(3) E (—2)*=—2 + 4+(—8) + 164-h (— 2)" 

&=1 

M I 1 1 1 1 

( 4 ) e t4t =4+4+4+-+-4t 

4=1 k + 1 2 3 4 n +1 


=a| cHa-H 7)x| 4^* E* Atsstoj 4 e^ 4 51^1 act. 
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10-11 v 
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k=l k=l 
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£=1 £ = 1 
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k=l k=l k=l 
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sai s°i 7 |m oisshoi 4|2| as ¥ 
m 4 swi ew. 
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= 4-10 ^12-5+9-20 = 160 
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bw 4 5i7ii m. 
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k=l k=l 
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*=1 *=1 
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711 SW. 
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“ 3 
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_ n{n+l)(2n+l) n(n + l) 
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2 

1-«+2-(k-1)+3-(k-2) +—+(m-1)-2+m-1 


©s^i 54 -a^ 


@ qai 7h*l 4^4 'S 


3 /(«)=a (A+^-ain m, /( a )2j ii’aa-Sr^-sH^. 


0 qai 71*1 4<g°| » 
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A=1 
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_ /7 ,15 

2 2 


ilg □h4A|?|b 424 42 +K 4 5i7)| 44. 
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24 {oA)4 4442 
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=2n 2 +n —1 

®, ©# 2241 #1 0„ = ?2 + l 
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oia S0S<tfc|fe cjg mg# x|E&ch 
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© 144 44S4 44# OISHSWI 44. 

© 4*^ 4is« oissid s*ib si# 4 

4?1I 44. 
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*l£ L Ho 

01 414 444 44 

414 444 44 

02 444 4IS 
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441 44 

S4S 44 4h #4 
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-?°M 7^ -8-zl-iS-g- isM &°J!4. 

© #-83711°) 3-az)- , g2M ©2J 2Hi* 

© #89711°) 3-8-z)-ig°M @°) S^-g- 



444 ^ 414H4 444# #4# 44 
4 4#44 A>ji 143 -§- #<5(1 sfllsM 44. 
4, 7l^i Ml 44, 41 14 ## ol-g-^ 
1 4414 «m 44# £144 4°14. 0 144 4# 
1 4£ 41# 1441# 44 44 4414 444 
£ 4°1# 4444 44°114£ 4^-44 4444. 

4 44444 41# °1#4 4 4 4°14 444## 
444 £ on- ©i-g-sM ^-21 4 

44 n°\} 44 44 44 441# 444 444#£ 4 
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444 4 l£# 4 £44. 
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44 7|£ 
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i. 444 444 
44# °1444. 

4 

444 444 44JS- #444 444 
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4 44# °l-8-44 £444 44. 

X 

~5" 

#444, #444# 441££ £4 
4 4 44. 

4 

444££ 444 4444 #44 4 
# #4 4 44. 

2. 444 44 
44 44# 4 
M44 °1# 4 
-8-44 4444 

3l-7 >V n3 -*n s_ x 

4 

444 4444 44# 44144 44 
4 444# 4-8-44 444 w°ll 44 
44# #44 4 44. 

X 

~5" 

444 4444 44 #4 44# 44 
4 4 44. 

\1 t_T a A 1l s o 

4# 4 44. 
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n>k 4 444 n °11 44 44 p(n)° 11 
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414 qy*) $si 

• 414 414 oMm 

41$| ? |u*j 3 get °<*onr? 


■•g^ «g^l *|fcO|o|B 

t!- *HMI 4#*)- ££ *131*1 ji 5(14. 

°1 4^41-b ^qq -7-aW! 37flo) t+o|o)-B.H S)-tfl7l- A) °XJi 3^ *}^o\] 

±3- € 647)12) 3.7)7)- qs. qqo] q q^-E) -#o) qq. qqq s j.q_«j ^ ^ 
o^o_o) o)o|) a. qqo] qq qq ^)o)) %rO)nl <q qq 647|)2) qq-§- q*§. Q)-c)) 
4H 2-4 m*\ #^°1 W. 


o) ^o))A) -g-aflSlo) 3. ^) 3)-o. o)o)l ¥°l x l *H-HN #t)a) 

tl- Cf# *V BhUS 2-4 ^7)^ 7)|<a4- ‘^0)0) q’ o)5)-Jl *>q. 



U4 5)inO|oj E)0)|Ai f) e)LHO)| 77|$)£! „7(joj £££ C)= $ 3)LHS H4 §7fe 01 US?) 

£ffi2| oil- 5!4S a„0|E)n D ttD, c)§ Ho)| ^)0) M*K 

1. 3|=|§ MIL « 2 =3^J# t^JsK>1 MX). 



2. a 3 °\ im ?S|01 MX). 

3. aM a-m O|ge)o) rn^ 4 Sfexi SIS|oi M*k 


4-2-44 D#2) 2)# 17))S O) 

^44 SS3H))b o 12) 7)33) 

y 41412 . ^o) a>^- 5)^3 qq. 


»4 D#2I o|§h 

tt£ ^I'Z) EMIOIW ft7|-fe S14 0 |= 
5)41 41 ^S)3 44* sfo) 4§ 24141 
A) §7fe 224 01# =q# WSH M2 * 

#44 o|£Sfe q D A)0|0| 2)7||S 5f 

* 4 is# iq s)7i m 5 ) 01 q. 

1. 27fls) qqq qq q qqs sq ^qq 
41 q.&q qqq 3 )i <4-& qqq 30)3 

Sa 2 = 3<4q. 


^4 «7| 


41 si ?iy*j Ajo| 

222 x|s =s 

® 414 o|£qq = D A)0|°| 24144 414 414 4 
2 » 17)| qq. 

® 414°^ 441 414 ^45) W* 4 47)| qq. 


34 ■ §f£44 ^44 

1 . 414-4S qqq^ qqq q 44) 

S o)qo) qqqoj^. Aj-qqq 3 

q^flo): qqq 3 -^ o)s. 7.3 qqq 


AH3 L)£ go)£) 7|S 

• 4114 44(§#M^ $#, inductive definition) 


2. qqq y-o) ^-1 4 514ES a 3 =l 



3. 24)a-) tqq qq^- 4 ) 4 q 27H4 qq4 qq qq 
41 # 7 )^ q l^q qqq 3 q °)3 ^ €■ 

^r7l^ 41 4itq qqq iqo)q 3 2 7H4 qq^ 

71 -q q qq°l yq qqq q q^q 544 
44 3 qo)q_ qqx-) 37114 qq^ ^-qq qq 27H 
4 ^ 7 )q q# 2 q qqq^, 7 )qf q qq^ 

q 4 ^-7i q qq q -333 « 3 =2a 2 + 1 
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=ai £°l=! 4ftft t® 

+ft 4 swi m. 


rO|| (1 ) a n+1 =±-a n °\] n = 1, 2, 3, 4# 441 


^44 


H = H 41, 

« 2 =y«i=yX8 = 4 

« = 2^ 41, 

d s 2 0-2 2 x 4 2 

n=3°i 41, 

fl4=y« 3 =yX2=l 

n =41 

1 1 V1 1 

fls=y«4=y x l=y 

44-Al TS 

!a„}4 4544 y44. 

a n+1 =a n +n a 11 »=1, 2, 3, 4# x^lS. cfl 

«=1^nfl, 

a 2 = <2i + l = 2 + l = 3 

J! = 2s nfl, 

a 3 = a 2 + 2 = 3 + 2 = 5 

w=3lnfl, 

rz4=a 3 +3 = 5 + 3=8 

W = 4^J nfl ) 

^ 5 = ^4 + 4=8 + 4 = 12 

4-44 4 s 

{«„)4 41544 12°14. 

a n+l =2a n +n'^\ n = 1, 2, 3, 4# 44^. 

^444 

n = l°d 4, 

0 , 2 = 2fli +1 = 2 x 3 + 1 = 7 

n=2°i 4, 

rz 3 = 2 d -2 + 2 = 2x7 + 2 = 16 

n =34 4, 

a.i = 2a 3 + 3 = 2 x 16 + 3 = 35 

^ = 44 nfl > 

d$ = 2<2 4 + 4 = 2x35+4 = 74 

44Ai 4s 

{fl„}4 41544 74^1 4 . 


(4)a f!+] =tf H + 2"41 n=l, 2, 3, 4# 4415. 41444 
n = l°A 41, tf 2 = a 1 + 2 1 = l + 2 = 3 
n = 2°i 41, a 3 = a 2 + 2 2 = 3+4 = 7 
n = 34 41, « 4 = a 3 + 2 3 = 7 + 8=15 
w = 44 41, tf 5 = <2 4 + 2 4 = 15 + 16 = 31 
44*1 4<i {aJS] 4154^: 31014. 


^■ggr IM^SS ^2)S|-7lH S^nJ ^J2]2| O^Sfe If- ^ 7-]-o]o^ aj- 

31+1 SLS. $ 5]S>7|£ W. 

°1«« 

fl, = 1, a„ +1 =tf H +2 («- 1, 2, 3, ■■•) 

S^Sfe^-gr 

fli=l, a 2 —fli+2=3, a 3 —a 2 +2— 5, ■■■ 

°1E3. 3WRM 1, ; g-7}7> 2 g-f.xK='go1t}. 

^«V3)Aa 4^g {a„)»M 


r ^WWizi^ a 

l °l**Hr-T L %a,4a. +1 +M3 ©Tfli] (n=l, 2, 3, ••■) 


°1 ofl, 7.H21 ?M-4M *= l, 2, 3, ■■■■§■ *W|s tjasl+S s& $■ 

a u a 2 ,a,, -°1 

^-g- 51 7H<!1 %2(- °l£8Kr if A}o]oJ 4<g-ft 3J2W 

fe 3!* ‘g‘83 fl'sN «V4. 


Q “I a t =l, o„ +1 =2a„+l (»= 1, 2, 3, -)S ga® 4fi |aj2| fl|5SS ^B|Cjaf. 

«0| a.„ = 2a.+H 11=1, 2, 3, 4® *H|S |: I]1J71+! 
i! = ig«H. a s = 2a,+ l = 2xl+l = 3 
11 = 21! lift, a 3 =2a 3 + l=2X 3 + 1=7 
11=31! a 4 =2a 3 +l=2 X7+l=15 

11=41! “ft, a 3 =2a 4 +l=2x 15+1 = 31 
nH+A! |s„)2! 45%-g- 31 “If. 


rn i cent yoi g°i@ (a„)°i as*® ©, *=i, 2 , 3 , ■•■) 

(l)a 4 =8, a M+1 =— a„ (2)a 4 =2, a 4!+1 =a 4! +ii 

(3)a 4 =3, a„ +l =2a„+n (4)a 4 =l, a M+1 =a M +2" 


X| /s./x\/s. 


1, 2, 3, 4, ■■■9.\ yo| 4# HHstt 41, 4 Cj#0|| 44 

5sm ^444. ^44 14 4401 ofe 

4# ftftft 4fe44 4# 4£ &o| 1 47h 5i4. 

0||# #0| (!,=()!-1)(?!-2)(>j-3)(m-4)+«4 144 +7 
4011 °I44 29£ 7 fey yo[c+ om4 
a B =/fe(M-l)(«-2)(M-3)(»-4)+M0|£^ 43 4 4§ 
oil CHS +7f S44£ 71 44ft 4#*|7|ft 44 /oft 14 
ft 4 44 

444 4ftft xfe dHft 44fe 1 , 3, 5, 7, ■■•4 fto| 4 # 
41Sfe 44°5 +ftft 4444 ft+!4°5 7-I442J 4 
ftft 4*14 444 44ft 4S44 4ftft 

44440^ ft4. 
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iE!?! x|£ 


® flasoil °I4 §§ #SS oisHSW 
tj-LK 

© 444 +I#S« OISSM x^4 wOll CHS- 

^.Al td=.AI ^-CMSh A. 017-11 Sl-rl- 

o—I, i - o —I os oos AK' II i 1 1 —l. 


1. 44#4 44 4*114 #44 # 4# 4 
444 IsM 44444E a.® 44# 
4 444 4444si #444 4# # 
+4 44# #£# 4+44. 

2. n>m°A S-c- 4"4# n °11 444 #41 

p(n)°\ 44 # ##444 4D4 #s] 
44 4# +-44 4441 p(m)°] 444 
# +4# 444 44 #44+# 4 + 
44. 

3. #44 4#4# 44## nfl# ^ofl 
+4#++ xf### #7il&+ ##oiia-i 

4 4 -§-■& # h).## #+# 


nlUhHH 

~r -I -I i I ti td 

• 4»t« Tiaa^i sei» oi«nm 

• 4 *pi ?iBa« o is* w a* ss« 4 sn 

$°f*J Ay'S 0 !? =?'T, n !? 

%£ Silt atm» aas All* ¥1, SH-fil MS|=^A| s = Ma| 
AES SK= 7t|°« spin act. C(g msoii as|o| MA(. 

1. Arm aasiaia % a®# -iuim "sesioi sit7i■? 

2. 7||°Jol| -SSSfaie /SHm aRPI ms® c|@>l| u(S S fflfl 
am M3«o| 5ffe7h? 


S&aHJ^moII c|SM 

l+2+3+4+-+«= b(k 2 +1) .® 

°1 '8U*!'g- ^*K^S| ^-°| ^i| o|S| °) aj-ig SLS, ^SH -&4. 

0*4 ®°H n=1 ’ 2 . 3 . ■■■**>5||s -a&*KK=fHI tfl*H ®o| ^bj 

m -S°fe 5-& #7fe«VHS £»1 -SAV. 

0(i)« = l«lH 

W®=1, (4->S)=+p-=l 

°]HS®°] -SUtVrt. 

(a) n=k <B A ®°] 'S'tjfWKa 7H3 s t-?! 

l+2+3+4+--+ft= k(k+l) .© 

»R ©5) “.fiH A+i-i- 01*1-?! 

l+2+3+4+-+A+(A+l) = kl ~ k + 1 '> +(fe+l) 

_ U+l)(ft+2) 

2 

»lHS.«=*+ia nMt®°] ^UttR. 





XHS gO\S.\ 7|S 

• 4 SI-W altfSd^PWiflte'i, mathematical induction) 


9# US# 0|sH 

US #£•+□It 7il£J0||Ai A1S °tcp\ °| 

cH^h yoixiEHA) °|cH7i S&I 

: S8H 45,^ ^l^°s oishsmi §lx| 

^Itl S0|cK 


0» = i, 2, 3 st<y§fe 5}^ 

441# ^41* Mfe #44 #4 

IS ^ 7fl# 44<^1 tflsUxinv x^^-4- a# 3H*i 

4 #44 444sta 4 4 ^4. 4# 

444 4#^4 si 4^11 xl- #4# #4# 4^4 4 
4 #44 4=44 44 4444. 

&n= l# 4, 44# 444 444x1 w=i444 4 
# 444 xiu##xi2i ^44 4°1 hs 
(4#)=i+2+3+- + i4 ## ^4# 444 # 
44. 


1 . 4 4*11 #4 

2 . (fc+i)4*ll #4 


234 z@ 























2. x|24 ^|°| 3SS 4S4 7\ 

214 

(i) m 4 101 2i4 

(ii) x|94 nti\\ cMO| ZLUhs 4 w+ 10 | 514 
o| 4 4*1 a#S o|gsfc gSSOI 443 
4SSo|4. 

3. 443 assa m 

gxll VE x|94 wCHI cHshcH a+&=oo|g 
a»+j«=oo|cf. , s 4#4 aoi ss4°m 
44. 

M=1O|0 444 gxfe *fO|4. 
m=A- 1 , &H S4M 434a n=k +1 
S nH gxM 3i!4« M 0|<2 SDK 

a k+l +b k+1 

= (a*+6*) (a+6) -aMa^+ft* -1 ) 
n=*-i, mi, 3S4« 4®ia°s 
S a k+1 +b k+1 = 0 

44*1 xf<24 wO]| cHSI-ch a+Z>=o 

0|9 a”+b H = 0014 

n=k— 1 , mi 334# 434 n=k +1 
a mi 3 S 4 # Mc*j 0 | gx» §3439 

94 »=iaj miss 0 |L|a[- M = 2 # [III -Si! 
4* 430f 44. i4 &>29 


SS sH3 

O 443 fltfSS 14414 2431 s. 3-Tfl 44 4 44 
4 143H34 444 4413 ?! 31, 4 3431 3-4 
44 349 9914 9^343* <go\H5L t 2491 
9414 449 44491 949 9914 9 Ht!: 4 a 
4944 n 4i- 44491 449 A ^tt S94 


i. as g*i» §944 ass ^.41 949 as4 949 

asoi 94 . 

0|» IS All 414 a, b, c0\\ cHSM 

a=bO\Il 6=cO[°J a=c0|4. 
a>b, 6>c0|g a>cO|cK 

si aoi sssfe ass 949 asom. 
as 949 ass 44949 miaoii 4494 999 
s as oi 4 


4994. 


X| IS.I7MS. 


9 4° I 94. 


W/7|/xh/a 


m^aai amss B Co=„c„=i4 999 

n+lC r = „C r ~\~ „C r -i 

oil °ishxi 9999. asm e^^°i 343011*1 w 

awn s°j rswH 44 oit4i4 99 

n(n— l)(n— 2 ) ■••(«—r+l) 


„c,.=- 


r! 


0|| °|5HAiE 4S 4 94 

nlA^Pascal, B. ; 1623-1662)^ 0| §30| X|a40|| 

oH94 ana# #99 ass# oigsm sssrasmi, om 

a aas 499 assoia §g ehs# 4 «miai 9# *h &4 

994 9*13 °|d» 2|4JC|. asm X|S4 7Hao||Aio| zl # 

axi7i §s,hsi Eia a gsimi Ahsaa, a# a 

°|s|a ZL a## ggafe oil OISSWI 4 51S a s 250201 
X|y S#a #014 


(0, (il)7> ^US>HS. £€■ n” I] rflSH ®°1 ^ 4 S4. SJM*> 

■S (iH 2)*H n=l°i nH ®°1 ^U«V3-, (»M 21SH «=2, 3, 4, ™H 
®°] ^uspl nj§oi4. 

K = 1°J “J®°] -13 i !JSVH3.K = 2 0 J ttH»l|5L®°l ^W. 

n=2°i 1#®°] -^ i |JSl-HS.K=31J ®o] -ysjsvq-. 

k= 3°J nH®°] -^ i |JS>HS.K=41J "H>H|E.®ol 

"W-*i (■), (aw =e-7V'a^K“ii n*w ®°i a^. 

“W S-Sr was. xv°14a>l| rflsv < 3 x 11 * W*te W# 71 W°|a)-a 
sfc|- 

O ^trsj 

XP34 w 0 || 9a|| p(n)0\ HS A^4 «o|| q|5|o| mmm #seja|9 P# 4 4*1 

» M019 =!4. 

(1) «=iiJ mi gxii />(w)oi mm. 

( 2 ) n=k*i mi 9 *ii ^(«)oi ^safflctn. 7h§si9 n=k+i , u ttHmiM g*ii/>(«)oi mm. 


01 


S.E *^4^ noil misKH €4|0| =f\^s 

l’+2*+3»+-+,,-= «(»+ . lK2" + l? 

SS (I)«=iej "H, (4®=1=(4-® 

n= lfl nH ®o| ^Utv^. 

(n) n=4i! Hf ©°1 ■SflWjl 7H*]-® 


§SS|o(at. 
■ ® 


r+r+3*+—+V= 
W"! (*+i)'*ci*ra 

l'+2'+3’H- hk*+(k+l)' 


i(A + l)(2k+l) 
6 


*(*+l)(2A+l) 


+ (ft+l} 2 


(k+l)(k+2)(2k+3) 


4^X1 „=k+ 1-ii lHM5L®o| 

(i), («)°ll S1»M =-€■ x|-'g® K o(| n|*M ®°1 ^antlO-. 


1.4# 235 
























SSSIflah 


i 

=S| 444 flfeTSS OlSShO) °| tfoil 

cH& §40| 4^4* SS4 4 SMI 44 


|0|| (l)(i)n*ll Dfl, (4^)=1 3 =1, 

1-(1+1) 1 2 _ 


(44) = 


= 1 


444 n= 11 4 .§-A]oj 4H44. 

(ii) n=k°d ttfi 4-44 4^44^ 7^44 

1 3 i r>3 | r)3 | | u3 _ \ k(k + l) ] 2 


r+ 2 i +y+-+k i = 


l 


4441 u+dm- 444 

l 3 +2 3 +3 3 H- \-k 3 + (k+lY 

= {1 ( 1 ± 1 ) ] 2 +( a + l) 2 

4+1) 4 + 2) 


444 ^=&+i4 44^ -§-44 4 

^44. 

(0, (ii)i 444 2.4 444 «°11 444 
444 444 4444. 

(2)(i)» = l«] nfl, (44) = l-3 = 3, 

(44) 1 3 

6 

444 n =14 4 444 4444. 


gi6dtj_ 

»j~i i se xh2+ kchi msid os s+wi ant® +»» abbss 

(1) l’+2’+3’+ ■■■+«'=( ” ( ” 2 +1) }’ 

(2) 1-3+2-4+3-54-hn(«+2) = ”^”+4 2 ”+ 7 ) 

D 


ejB>3j_°S „df r|)«[. 13 all p(n) o| n > m ( m -g- ava^jol flfi n 

o|| tflsM ^3j*]-4- nHfe ¥ ?M* a.<>l^ =H\ 


(1) w=mH ^ 

(2 ) n=k (k>m)°A "I ^ 2)1 p(n)°\ -SStM-El 7>Wa n=k+ lH "ME 

^1 #(»)«) -setra-. 


mini 


02 


*> 0 %! m, »>22! S.E noil [||S| 0 | c|* 
S SSSfolat. 

(l+h) n >l+nh 


® 




*9 (i)«=2°J«! 

(i|JiD=(l+/i)"=l+2)l+A ! >l+2/i=(+® 
4421 „= 25 j on ®«i -asw. 

(i)n=k (£>2)1! «| ®«1 

(l+/l)‘>l+4/l 

■a= i fi°n i+/!*-&*i- , a i+*>o“i=a 

(l+/i)‘(l+/!) = (l+*)‘ +1 >(l+M)(l+*) 
^1=141 (l+M)(l+A)=l+(£+l)£+M ! >l+(£+l)£°lH3. 

(1+h) k+1 > \+{k+l)h 
444 n =k+\°A 4l4l£®4 41344. 

(i), (ii)4) 444 n >24 a-E-44 i r «°)1 444 ©4 41344. 


»J-| 2 »S 22 ! SB 2 :®+ noil m*K>l c|§ ^g*|o| 


AHSIShg 2+5 W 


-P-iyS— 


sioiah 


(ii) n=k a i nfl saioi 413442 4444 
1-3 + 2-4 + 3-5H- \-k(k+2) 

_ k{k+ 1) {2k + 7) 

~ 6 

444 (A+i)(A+3)-£ 444 
1-3+2-4+3-54- \-k(k+2) + (k+l) (k+?>) 

m H tt mk± jl +{k+1){k+3) 

(k+l) (k+2) (2k+9) 

_ 6 

444 n=k +14 nflis-^44 4444. 

(i), (u)i 444 £4 444 n°\ 1 444 444 4 
44 4444. 


2 

a S | 4^3 flags o|ga(oj 444 tfoil 44 4 § 40 | 

4 ^ 4 * sm 4 SMI 44 


(44)=i+|=f>|=|^ = ( 44) 

444 n =24 nfl 4444 41344. 

(ii) n=k(k> 2)4 nfl 4444 4444-31 4444 


1+ T + i + ' 


,+JL>_24_ 

^ k > k+i 


444 ^ 

1+ i + i + ' 


444 


.+4+^ 
+ k + k+i 


> 


n441 


o n 


2^+1 2(^+1) _ 

k+1 

2k+1 


2k 
k + l 
2k + \ 
k + l 

k 


+ 


k+l 


>0 


k+2 (yk+l)(yk+2) 

2{k + l) 
k+l k+2 

444 n=k +14 441^-4^44 4444. 

(i), (ii )4 444 n >24 s.^ n °\] 444 44 


tO|| (i) n = 2°i nfl 


4 4444 4^ 44. 
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[sHS p.230] 


LW fjsSs. 


1 fl-g-fl yo| fly-ai.es. yflfl (sj-g- fll2S4fl fllsSfl-fl fllsHfl. (3) ^ei flyw *jo, 

(1) ffi=3, a„ +1 —a„— 4 (k—1, 2, 3, ■■■) 

(2) a,=l, -^+=3 («=1, 2, 3, ■■■) 


2 ass 4-«w flyu* -ays- □ sh a-y-s- *8- fly as. © flya 

jW'fj'i t|8M -ans-a-Tys 

flfl ,: I-S -r 7>fl# >io|fl flt+. 

(i) « = ny nfl flfll#(«)»! -suss. 

(ii) k=A«3 iH flfll p(n)° I yflSflS 7)y*}->g n= \ I D HE 

yfli^(«)°i -ausfl. 


4fg as Mfll 

1+3+5+73- t-(2r>-l)=n‘ .® 

°i -ays* 4-sfl flsy.es ^ys □ o+o)i ays y* *iy 
fly. 


© 


(i) w=lH nfl 

w = lH H ©°1 

(ii) n=k<£ nfl (D°l 

1+3+5+7 H- \-(2k—l)=k 2 

2(k+l)-\=2k+\% cj«V^ 
l+3+5+7+- + (2*-l) + (2*+l)=n + (2*+l) 

=(□)■ 

flflfl k=£+ 1S nMa®°] 

(i), (fi)"fll fl*W aSAS-TM 0 # ®o] 


2 

a H | 4^3 +|ys°| oishsmi 5®k 

eon n«\1 Tflfl: p(„)o1 a^ 

(i) « = 0° E l nfl *3*11 p(n)o 1 

(ii) n=k°i trfl tgx-|l p(n)o] 7}% 

^ n = \k + l\ °A nflofla ^/KwH 


j/3/S 7|i 


=ai §°i=! +i°i D* at 


J- Eg p.l Til s| 


(7ii m. 


soil (l)» = l^ Hfl, a 2 =a 1 +4=3+4=7 
« = 2U nfl, a 3 =a 2 + 4 = 7 + 4 = 11 
M=3a nfl, « 4 = a 3 + 4=11+4 = 15 
m = 4^ nfl, fl5=a 4 + 4 = 15+4 = 19 
43H +1 ^2^+E] 

7, 11, 15, 19 

(2)M = l<a ufl, « 2 =3a 1 = 3X 1 = 3 
n = 2’U nfl, a 3 = 3« 2 = 3x 3 = 9 
« = 3 °e! nfl, < 2 4 = 3« 3 = 3 x 9 = 27 
n=4°i fl 5 = 3a 4 = 3x 27 = 81 
45M +1 {flj-ir x|l5^xl 1+1^ 

3. 9. 27. 81 


shi +tw +m§ #^i« ssi h 

swi ew. 

soil (i)» = l^ Hfl (4^)=1 = (-t-^) 

4^1 n = lH nfl Qol >$3j*];t+ 

(ii) n=k a A ®°1 

1 + 3 + 5+7H- \- {2k — 1) = k 2 

2(^ + 1) —1 = 2^+l-g- cj^+l 
1 + 3 + 5+7H- \-{2k — l) + (2& + l) 


— +(2&+l)— ( & + 1 ) 2 

4 s 1- A 1 n = k+ l°i nfl^la(l)ol x^sliq- 
(i), (uH s]«M a^ xf^ w oj] cflsH ®°1 


i.+s 237 


























j/Eh/£! 7|a 


SBB 7|H. 


[*HS p.230] 


=a| 0|4B = m AhO|o| ^flAjS 4 oi 

n 

eon (n+ilBBHfe -n^A^ 7K V °H14 

^ (« + l)7flS] f ^7f7fHS 

a n+1 =a,,+n+l (n = 1, 2, 3, •••) 

2 

eai 4§i3 BBSS o|gBB aH4^l Qffl 
S*» £m 4 2MI 

eon fl„=w 3 +5w6la|-ji tlx}, 
nfl, ffl 1 = l + 5 = 6 
a,^6S] 

(u) n =k°A m a k 7\ 62] a+^+3. 71 -^ 1 -B 
a k =k 3 +5k=6m (m-& x fB4) 
n=k+ lH nfl 
dk+\ — {k+l) 3 +'b(k+l) 

= k 3 +5k + & + 3&(A; + 1) 


22-54-11 k 3 +5k + 6 2]- 3&(& + l)4 3. 


1 Che- S°1 -f-i-tr* MSS. sswa *M. »M«I -f-'+fs) © Agm *jo, 

7lK=» 0,01^2 S’ "II, a,A a M AMS| M 4 !* 


•7 



SB 

3 EMI 


© 4®^ fly*g 


62] Hfl4olag.^= |fe + i| lj ufloflHa,,^. 
62] 

(i), (ii)i 2]§H -S-4 4B4 »6|l 41«M 
4+5^4 62] nfl^ 0 ! 1 }. 


=si 443 BBSS o|gs|-oi 4S4S ggS 4 

SMI m. 

*011 (l)(i)«=l^ n , (4-'S)=y=(4 1 S) 
n=l°d nfl 44°1 

{ii)n=k°d nfl SAlol 7)-44B 

1 k 


4-i-c: S.& n<A 1 41 sH n 3 +5n°] 64) 4^3 

□ $MI 3-i- 

a„=n 3 +5n°]^\3L sfz)- 
(i)m = Q«J "I. fl 1 = l+5=6 

< 2 ,- 2 ."Ht 0 ! 1 *. 

(a) n=k "Jfl 0,7)- 6Sfl Aiwa 

a k =k 3 +5k=6m (m-^- ^}- < 34) 

^=£+111 41 

a k+1 =(k+iy+5(k+l M | +3&(fe+l) 

ntMl | 3) 3*(*+l)-& Blf- 6^ s(|A°lS3. 
n= \ | °J "||°DE0„t63) 

(■), ("H H.5 ^ «o|| H)*M n‘+5n-& 6®1 


4*4- -tW fl’d-’S-SLS 

(1) S^AV^„o||rl|*M 

-2— + + _|-|--A- ,=-Ol AlSJsflt). 

1-2 2-3 3-4 m(k+1) n+ 1 

(2) k>5?I 2SaM^ m oB rfls|-a) 2">n 2 +l«] 


4 oih t^°ii * 40 ia s-a aa. "1 a t^m°n *4 at #4 © 4« a as 

h>* aas io lsi -a* ss ^t4. b?m 4-fc 'i 4-4 at 
*4 °A4 a, LHl-2. -& nfl, a,A a M A>°]4 M44 


©^»™ flaw 


1 . + JL +JL +...+ 


1-2 2-3 3-4 


(k + l)(k + 2) 


k(k + l) k+1 

a- 44 B 


1 +^+A+- 


1-2 

+ 


2-3 

1 


3-4 


- + 


1 


k{k~\~ 1) (A;+l)(A;+2) 


k 


- + - 


k+1 


(i) , (ii)ofl 2]«M as. n d\] tfl^ 44B S 

4°1 

(2)(i) fi = 5a nfl, (2]- 1 ±l) = 32>26 = (-T-yi) 
nj-el-A-j n = 5^ nfl 44 AI 0 I A^-g-cfl 

(ii) n=k (^>5) s nfl 4-S4 1o l 7^^ 

2*>& 2 +l 

2# 2 a+1 >2^ + 2 

215141 (2& 2 +2)-{(&+1) 2 +1) = & 2 ^2&>0o1-5- 

S 2^+2>(^ + l) 2 +l 

nfl-eflA-l n =k+ 1^ nflofl_£ ^f-^ol A^Bj^-ifl-_ 

(i), (ii)°fl 21 sH n > 5B fi-4 41«H 4 

^IB 44^1 °1 


k+1 (^+l)(^ + 2) (^+l)+l 

nfl-Hl-Al n = k+l<£ nflofl^ s.X^o} A^fl^ 
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[8HS p.231 ] 


1 S' 3 ! fly-a|-e.£ +1 (a„)°f ifl*M *115®* ®*H=h 


© ^51 flyw xj»i 


1+1-8: m>28I £5 4^4. n og IJSH +*1® x'-nx+n- 1-8- © 4»" AH'S 

(s-lf-asO®®®®®®.' .® 

* 4®® wg.°£3! 0 1+. □ SMI ®SJ®*iy‘>l®. 


(i) M = nfl, x 2 —2x+2—1 = (x—1) 2 

nH+H ®°l -S®®®. 

(s) n=k (*>□)SI ® ®°l 'S9®+3Z 7^*^ 
x k — kx+k—l=(x—l) 2 Q(x) 

n=k+ 1® nil 

x/*'—(k+l)x+{k+l) — \=x(x?—kx+k—\)+ \ 

®eM n=k+l°A "ME. ®»1 -SH®®. 

(i), (".HI k>2® £-8 A? 1 H ,'HI "fl®® ®®® x’-nx+n-l 

-gr (x-iy^s. m®®!®®®. 


®yS-°£ 

fi-6 ®®«r *®l <!’+3M ! +2K-a- 3® I 


®®. 


4 20 %® iy-g- 100 g® 10 %® i®® 100 g* ®-8r i-g-g® ®E* 

a, %, a, %s\ £g* 100 g® 10 %fi| £g# 100 g* ®8r ig®® ®E 
* a, S>4. ®® S--6- rc® ® 4 ® £g*® ®E* a„ %® 

81 ® n fl, « M ® a K+1 ®®® ® 7 -j|®-g ®®®®. 


© +*r*! fly*2 


0 +4*j fly*« 


=si +44 flyss oissw cmm\ 45 
1t|| 54. 


eon (i)«=[ 2 jy nfl, 

x 2 -2x+2-l=(x-l) 2 

444 ®4 4444. 

(ii) n=k (&>[¥]) 4 4 ®o] +| Bj Alcj-jn. 7 \ 
444 x k — kx+k— 1= (x— l) 2 Q(x) 
n = k+ I'D 4 

x k+1 — {k+l)x+ (&+1) — 1 



s S | ^AHfiio||Ai 4444 4121 
+4 4 2i?ii 54. 


y Aho|o| 571141 


SH 44 1+ #2] 4+ n 


01 


Oil (»+l)l^ - 

44 514 #2] «>-§- 4h)JI 10 LSI #ir Alls i#+ 
44 £o_EL3. a„ +1 =yo,, + 10 (n=l, 2 , 3, •••) 




1 


444 n=&+l 4 44 ^®°! 4444 . 

(i) , (n)ofl S]§H n >24 5 .+ 4514 n°\] 4 
44 444 x n —nx+n — 1 + (x— l) 2 +~£. 

44414 44. 

3 

sal 444 flyyg oisshoi HH40II 45 

S4# Bm + 1711 44. 

#o|| +,=« 3 + 3 « 2 + 2 ^ 44 ^. 44 . 

__ (i)« = iynfl, + = l 3 + 3 -l 2 + 2 -l = 6 

444 +4 34 nfl+ 44 . 

(ii) n=k°A 4 a k y\ 34 444^1 4444 

a k =k s + 3 k 2 + 2 k= 3 m (m-& 444 ) 
n=k+ 15 } trj] 

(^ + 1) 3 + 3 (^ + 1 ) 2 + 2 (^ + 1 )= 3 (w +^ 2 + 3 k + 2 ) 

444 n=k +14 44£+,4 34 ti H 444 . 

(i), (ii)°fl 444 -S.® 444 n<i 444 4 + 34 + 2 ^ 

-4 34 4444 . 


sa| -yAHOTIA] L(E(Lfe 4«o| 
+4 + 17(| m. 


y mo|°| 571141 


=ai 444°^ 441 +14 4* +1 


2 3 4 

r0|| a 2 =Y a u fl 3=y a 2 , +=y+, 


SI OI7JI 5I 


711 54. 

15 
14 


1- 444 444 

2 v 

a 2 ++-”+g=yX 

444 +5= 15+ = 15 X 2 = 3044. 


2 V 3 V 4 V v 15 v 

fl 2 s 3 ( 24 "%=yXyXyX- x — x ai a 2 a 3 -a u 


oil +44 44)4 (n+i )4 444 +1 
-4 4 + 200 g, +-g -4 4 + 
xioo + wxioo =fl - + io(g)4— 


1414 


100 


+m= a, 2 Q Q 10 X 100414 

fl»+i=yfl» + 5 (« = 1, 2, 3, —) 


239 
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=rlS ami 
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CH20 tfits MIS ga| 


tfl-M HH5J +GJ. 



“US 10821 *HI°W 383 83* wa “I 3.48 3*-£ AA «H. »| eW 

7> 4^a 482| 33°M 182)« «38 a* 1482] 33°M482] « 8 3 

«|ES8*8-+7|*4. 8** 4ti*fc aa-7]S**i8 
14 

A 0 ± = ^±iL = J_ 

10 w 4 10+4 14 

s M*Hl + m. ©-fe ^21 £*j ^-7)1 «H -g-a^|a| C^JI 

cjsfe -3+1^., <S<3 «)Ji ^-Bjd-. 

4^. <3^ xl^x)- $ 3Hsl(Farey, J.; 1766-1826)7f 1816>d th 

i7RV +9<M5= m ^<£°}&0$ 1 *W3 7|5f^^oflAi »Rj\ n 


o)m 02}-14- 3j-£4^^ *}*3. i+9«- %OsL ^ 

i oi mi 0 1 

"“i** T’T 

ooi mi 0 1 1 

»=2»J««. T . T , T 


°|nfl £€• m +£ 2 | ojo|o| ^o. o| o. dfe of # o| j= ^o)| tflSH «>Ji #§■tt 
5+ <« #4 +f ©4- foWalui 4 m. 



O S*f4*TO #u|+9 - 

#*k*9 

(1) #*K*«: 3MW4 *wa «*«■ 4(S*»* fl*W «• 

W*fe+* 

(2) 3MKH>1 a, °i «*K*fl£| 8 m a„-& 
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#*14*921 U 
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#u|+9 

(D-f-«l+8: 3WW4 *Wa +(+“!># fl-«M 8 
#<84^+8 
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494*21 7l#fl|g2| 
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0 - 

+92i 4 s°j 
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r«w«.aia 
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+44 flyy 

fl8+w°)1 qm 8^1/>(«)°l H-&fl8+«°ll tflsM 

4- +8^318 +s-+ tw* JH<a ici. 

(1) «=11tl1l^/>(«) 0 1^8W. 

(2) «=A°J nfl 8*l1?(w)o1 

«=A+l°J W(«H 
«14 f-8 “o^-i- +4^ 44. 
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flAH 1 _*0| 

^=581 nfl, 
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ns _2^3_ 2 + 3 _ 1 _ 
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^ 1^2 1 + 2 3 

« 6 ®« 8 = T ®y=^-=y=tf 7 

^ 3^3 3 + 3 2 
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a 9 ®a u 



3+1 

4+1 
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flA1| 2_#0| 

riA 0ml 0 + 1 1 

ffl 1 ©« 3 =y®y= ypj = ^ =a ^ 
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ois^m a|2| &§ 

+ swi 5w. 

*o|| 41 {a n }$\ 11:1!- a n £z a„=3n-23 

3^-23 >011+1 »>-y-=7.666—iHS 4 

1 [a n }° : 3WHHM 1174414 ^4°1 jl, 
1184414 441 ^«L£ 4444 44. 

444 

I fflil + \di \ + \o. 3 \ H-h |fl 2 o 

= — ( <2! H“ £Z 2 H-l-fly) + (flg + fflgH-bflgo) 

= {a-i-\-a 2 ~\ -h <z 20 ) —2(a 1 + a z H-bfl 7 ) 

= 20{2-Q20)+19-3) 

2 

_ 9 7{2■ ( —20) +6■ 3j 
Z ' 2 

=324 m© 


3 
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m 4 in m. 
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HI 44 {a„j4 1114441 -g-44 ^-O] 
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« 5 =y 3 =^- 

® a„ = 10«-104 ES 
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fl 5 = 4-2 4 =64 
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fl3=<22 + 2 1 = 5. «4 = a 3 +2- = 9, fl 5 =a4+2 3 = 17 
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414} Sic}. 
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99 
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“1“ ( ^98 “I - ^98 ) “1“ ( ^99 ^99 ) 1 
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6 
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= -(l + 2 + 2 2 +2 3 H- Y2 n ~ 1 )+n-2 n 
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4 2 = j° 2 
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/=1 


= p- \-2 ik+2)---{k+l+p+l) 
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^q-^olHS a n+] =~a n 
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sHS 
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60% 
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3—10 —’5 — 16 — 8 — 4 — 2 —♦ 1 

#o)s 7j 0] ^s° o)^^ Efe 
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o^ fts tp? xpw 101 sfe h^i #4 4 
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( 3 ) 5 6 - t - 5 3 5 3 


( 2 ) ( 2 3 ) 2 2 6 


( 4 )-^ 3 3 


2 Ef# 421 *ns^» ^KHEf. 
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## mi i# m ah 
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444 
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5. 44 4444 s 

Log 10.r=Log x— 10' log, 10 
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i! 7144 444 44 
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4. 421441 71-44x14 4-2l4#4- 443 

£, 4-2144 444 44* oj-g-^oi * 

2144 44* 44* 4 oi^ti* 

4 44. 

5. 3*, 3^4- 34 444 444 s*4 43414£* 
4 e§)-£ 3-3^=3 1 + ^4- 44 444 44441s 4 
4444: #-§-44 4 4444 &£* 4 £44. 
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► *1344* o|§H*s, o» o|ggfol 4 # 424 Me^ 3 44 

0 £££ #*l *14^ oi'g! 
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H 
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*S 7 A % 7 1 A1g°| 3.7 M 441 

711^-4 3 . 4 * 0.5 nm(4£ D 14)-44 0.5 \im 
Ho|^n)Ei)4| o)h 7 144 401 = 51 - 4 -. 
4157 4#4 371^3. 4 - 44-4 ££- 4 * 
£ 4-41- 4 41-& 47- 4£4 £7)71- £ 
4-. £ 4 104 44 415°1 £44 £ 74 
7 > 4 = 1 mg(14£^)°l 44. 


17 %7 4!3 h ^7 B ^3, c|S ##o|| SSld mxk 

1.4^ 7H2J Algol HOjOf 3 -T-7l|7l 1 g0| EfeX| ^5|4 MAh 

2. 0|3#4ADhShb Alg£ 3 37|7h °h 0.2 |jm0|| M2^K4£ tK© 0|3#4AD|oj 371 
* m 44£ L1E1LH4 MAh 


47447 4771- 44 474 4747 4-744. 

441 4771- o i£ 74 474 4744 4-444 £4\ 

^3*0°]JI»K, J»] 0 <f5] nj, X]^3) 

d“a n =a m+n .( 1 ) 

°1 4^44-. 

3441 m=o4 nfl GW 4444-3 44 

„ 0 „k_ n+n_„» 

fZ zz —zz —zz 


454 «7| 


All** 37 *£ «1 -bH4°>43 4*4, 4)4*11* 441 
44- &°1 4AS343. i **31- *oi 21* *4 <171 
£ *44, 774 44 44 34 4* 4 ) * 2 ) *^ai 
74£ 44 47*4 43 4 43 44 x s 344. £4 
* 0.5 nm*4 0.5 |am44 4444, 3** 47 A-fli 
4 *44 AllS 2 h nj-AVxl-xlS. Allsrt* 7 >xl 3 4.34, 
£ 7 ^£4 Ajs 434. 
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H3 «»S| 0|5H 

tt# *fi • 1 g0| 43 Al|*o| 7HA1I4* £*£, A||*o| EL 

y\m m 9?|S 444* »** #44 44 4*4 a|* 
oil oH4 AI4S4* *4§ls. 4*s Al§4* 34 44 
4 S£4* s£* §17| 44 4014. 


1 . 4= 104 44 All *4 £44 £ 7414 4 1 mg4 4 

£ lg=1000 mg4£3 104 x 1000 = 1£41 a1 

41£ 7 114 All*oi aoioh el *711x1- 1 g 4 44 . 

2 . 4m=7 m 4HS 

1 2 

0.2 (jm=0.2 x 1 jam = 0.2 x m= —- m 

471 4 £#4344 £4* 4= ^ m44. 
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o, n a n =a M+n= fl 0= 1 


°w. 

H}«W ife-g-5] ^5)S4. 

o n°| §^°j x|4°| §°| 

«400|:n nO\ ?J°1 ttH 
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S7| (1) (— 2)°— 1 


1 OS itm 
( 1 ) (/5) G 


»(ij 


(2) (—3)-* 

«KJ 


© *K=7>0 Ife-g-2) Tg^O] ^0.0^15= Xl^ajo] 7gi|j5|^7l 

m, n° | -S-2) ifl, -if °„ l 5) ^p, ?«H 4FM m=-p, > 

ai-jisva 

1 1 _ 1 


a a =a a 

a a a 

=a^=a { ~ PW ~ 9) =a m+n 

°1HS. 

a m a n =a m+n 

°1 

w a-bw<>l OH nflo]l2. fl V‘=a”' + ’ , ol 


© *1^ °o^ 0 aife 4-fil 

s JfWfe ^ 5 

Tfl* 

SHUt 3H ^ 

^ StE^- «l-7l 3°)^. 
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=a| 0 £Efe #°| §4£J *14^1 §°lf 


SW 4^£l as ¥1 


oh ^ pi 7 - 1 1 oj 


Til SW. 


toil ( 1 ) (/5)°=1 


(2) (-3) _4 = 


1 

T^sF” 

1 1 


1 

81 


(3) ( 'AV 2 = ^ = ^ = _25_ 
W; \5/ /2 V _±_ 4 

25 



0|g 


O <&e\ *3^91 ^U*fe *14^3 

a m -^-a"=a m ~ n (m>n)°] m=n 3L^ m<n9= ^<>|1 
£ ^^ttcj-51 7|^«hjl ° 0 >A| ^4°IH 0 -g-Sj 
34^1*1 xl-Sl IK 1 - 3^-gr 41# #<>| t\- 

-i-sh 

^ y 3^rA ^It°Jtt 10 3 , 10 5 41 ifl*M 


10 3 -M0 3 = 1 

10 3 -r-10 3 = 10 3_3 = 10° 

®, (D4H 10°= l 
10 3 -10 5 =^ 
10 3 -M0 5 =10 3_5 =10“ 2 


®, (D°11 A i i(r 2 =^ 


® 


in'/Tl/^/S 


*14# ^a[M05 ILZ-W nE|A°| 4®W ohs?|D)|c||A 
(Archimedes ; ?B.C. 287-B.C. 212)°| “SaH°| 41##” 441 
M 4 24L nfe o|7|Ai a\ a\ a\ a\ ■■•CHI ^9 

Sin °J°4, SXH°| a m a n =a m+n 4 1# LHSE 

2JC-K H ®, £fd|(0resme, N. ; ?1320~1382)£ SHE42h ■§■ 

ulJES^iEi m'koM, x(94£f Aho|of| ^# 

wm xi4>s| 7H9# aehahsracf. 

£E tt e I s(Stifel, M. ; 1487~1567)rr ¥ 

■■■, -3, -2, 0, 1, 2, 3, ••• 

-, }, \, j, 1. 2, 4, 8, 

2| SS cHH|A|?|a, #b|4«o| moil cm §xh419 WS ‘x| 
4’am Ma°o| S4 A|4^i #9 a| 4# £lSh«ch. 
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sai o afe g°i *4 sj xi^oii cm apb 
=ioi sm 4 smi ew. 

« 0 || ( 1 )»= 0 ° 1 ^ (^-lg)=(fli) # =l, 
(-T-£)=a 0 6°=l°lHS -f-ijol 
n=-p (p~ <8=3] 340 ^ ^ 

(ab)*=(ab) 1 =JdFj p= li p b p= lf'l) f 
=a p -b- p =a n b n 

a ± 0, n°] 0 -%-S] 

34U n, (ab) n =a"b"° 1 

(2)m=0o}^_ (^)= a 0 +a'‘=l~i-a n =^T, 
(o^ )=fl °-” =fl -» = ^oln S -Alol 3 

IM 1 }. 

»= 0 <>HS a m ^a°=a m +l=a m , a m ~°=a m 

°lHS 33 oj 3^*33. 

m=—p , n=—q(p , < 7 ^ °J : S] 34)2} 

jlSj-’S 

a m +(?=a p +a q =a p + \=a p x4 

a 

=a p+cl =a m+n 

«P0, 6P0°loI m, n°] 0 31-fe- 
33 34«] nfl, a m -ra n =a m - n °] ^4>p. 


01 


0 m EEp«0| 01! m|0||£ 
(a”)"=a""0|» 


a^OOlU m, n0\ #21 ^<U OH, (a m y=a mn 0\ §§5^3-. 

§S m=—p, n=—q (p, q^ ^3 34)3‘jZ- 

V a p ) a N 

=a pq =d~ m)i -~ K) =cT 


EET 1 2 «=£0, 6=£00|ji w, *o| 0 ifc #2| nH, q#o| #fjSS §S®|oi2h 

(1 )(ab)"=a"b" (2) a m ^-a”—a’“~ n 


<1M3 ±3.ztf#} ^th nfl 3~33- ^ *]4^°l 3^3-. 


i(|)"= ( a r 1) "= 


j|^7f a|jo| * 


«40, ft400|JI m, w0| §4^ ttH 


(1 ) a m a n =a m+n 

(2) {a m )”—a mn 

(3) ( ab)"=a n b H 

(4) a m ^-a n =a’“~ n 


M7| (1) 


2 i x2-*=2 i+< - i, =2- , = - 


' 3 6 729 

(3) «P0, ftPOSJ nfl, a~'xb~ 1 =(ab)~ l =- 

(4) aP0SJ n|| i a _3 -i-a _7 =a _3_(_7) =a 4 


rxi 3 a+ 0, 4+OSJ m, c(g A» ffitsi SfojHf. 

(1) a 4 x a 3 (2) (a 1 ) 4 Aa 

(3)(a’r‘) 2 {i)(ab)‘^(a^b 3 Y 


i/y\/x\/s. 


3 

sal *143 §4i! n||e| A|4S*jS oigsioi 4CHS 

#bsi i h 4 awi tw. 

§0|| (1) fl 4 Xfl ‘' = tf 4+l ) = Q 1 = (l 

( 2 ) ( a 3 )- 2 ^fl- 4 =«- 6 H-a- 4 = a - 6 - ( - 4 ) =a “ 2 

(3) (a 3 0 2 = (a 3 ) 2 (b~ 1 ) 2 =a 3x2 b~ lx2 =a s b~ 2 

(4) (ab) 6 -i- ( a 2 b 2 ) 2 =a% 6 P(<T 2X2 4 X2 ) =a 6 b 6 ^a~ 4 b 6 

= a 6 -(- 4 »r 6 =^°=a , ° 


A^Sh 2^0||J= QH4 H7|L| 0H° 5f£ °f0| 4S LfEfLffe 5J# 

01 Sfee|| 0| s*SS ZMSMI assf7| ?|5H x|4^ L|Emig 
0E|PP P§£ 4P 4£o||A| x|4 ppp A|4°IP 
® Ap°| HUS °f 5.98 X 10 24 kgO|Cf. 

© XpO||A| EH2MA|°| 7fE|p Of 1.5xl0 8 kmO|LK 
® Ap -yoil °Jp SA|°| *m 1.4894Xl0 8 km 2 0IP 

@ CH£®e| DNA SAfifg 5f 2.56 x 10 9 0|H. 3.8xl0 6 7H°| 

© lz C(ilA 12) SAf 6.02 x 10 Z3 7H—| HgfP Of 12g0|p 
© £!A|-o| Hgf^ 9.10955 X 1(T 28 gO |Ef. 
om* Sen Afs|0||Ai tHA| # opu °!P 7|#(IT), 

Lfin ?I#(NT), m ?|#(BT) §0|W §Mgf# LfEf^ [[|Lf 
□IAlls AH^°| H7|# LfEf^ ClH 7f^Af|SS Af§3fA| ?J# 4 

SIP aap 0 |£|tf 4## o|gsfo| t||ai*h ehoiip A|4a^|o| 

SSSWI Afgsaf. 
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O TT-sl^r -S-^ 

Q= nn =h oj 

4S M-Ej-Lflxla} 4^31- ^O] 1+1=1-14 4 ^ 

£ SWh 

Q={^\n^y\^ 

nj-^l-xls. -§-2} 4-a]4 Xl^oflAi^ x]4 

21 ^£f X}<S4S. «M I+-S-21- 4 Vo l M- 

^m. 

a~^=a~i =fcf~ 3 

cT"= n {a™a>Qo]ji m> n o] x^o]^ 

n>2°A ^ 2 lt>cl-. 

oflw #°1 4§*l- ^°1 333*1^ 

(-4)l=y(-4) 3 = /^64 
a> 0 iJ nfl, a^=a^=~Tc? 


if? 4 h £ 2 | o|sH 

ttS ^fi-*l44 ^s|4U HI *I4S4'0| gUS# 7l§ 
sioj []|X|42| iim 45101 #°SM| x|4# £E|4S t© 
Sf7| SJSIWfe AHSS §°|7^ ass# gMI 5l7| ^§1 % 

0|C-L 

1. 3 /2 

2 . 4-al4 m, n°\] ifl«M ( a m ) n ~a mn °] ^U^jL «+ 
«l (2 p ) 3 =2 3p , 2 = 2 1 °M 2 3p =2\ 3/7=1 

451-Ai />=-|-olr+- 


4 

=fl| 4a.l4ei a| 4°| g°|§ oig^ioi ^oi*i ais 

i h 4 smi m. 

«0|| (1) 4A=^=f(2T=f(2T=2 3 =8 

(2) 27-i=27 r .‘ =^=^4=^=1 

(3) 81°' 75 =81t= 4 /8P= 4 y (3 4 ) 3 = 4 y (3 3 ) j =3 3 =27 

(4) 16 -w =16 - ^=16 _ r =/l6 =3 = J(jq)' 
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•si 444 4* ^444 *I4» A)g4a| 
44 ^ 4 sin *4. 

•oil ( 1 ) fc?=aJ 
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•si ^&i44 ai^i m *i4S4oi gus 
« ssd 4 2Mi m. 

m 

•0|| (1) r= — (m, n-8: 44, w>0)°14 
JLiM 

(. ab)’ = {ab)^= n KaW'=[^nr 




m m 

— a n -0 n 


a r b 
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44*1 a > 0, 6>0°1^- r7\ 4444 H, 

( abY=a r b’o 1 ^imth 

(2)r=~, s=A (w, n, p , #4 44, w>0, #>0)4 
3. 44 


r . s M. . ± a 
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a n( i 
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a n( i 


nqj Q np 


n Q a 
V cC 
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_ nqj rnq—np 

— V ^ 


X|/£/X|/£ 

1. 444 444il nn°| 44S4£ i)0| §4D cHofe A) 
SS 4 44. o» toi 

{(- 2 ) 4 =(- 2 ) 2 x i =(^ 2) 1 =-2 

4 444 314014 . 

#4# 3144 444 44. 

((-2) 2 F=4^=(2 2 4=2' = 2 

2. x|4» o|§44 444 44 4^ 431 
(i) «>o, &>oo|n «o| 4241) 4 

a n <b n => a<b 


mq—np m p _ 

=a m =a n i=a r s 


444 «>o, 6>o«>l ji r, s7i- 4-44‘H H, 
a’^a s =a r - s °] 44 * 4 . 


(2) «>0, &>00|H w o| 4S4U HH 

a<b => a n <b n 

/2S.^\ 

\o o/ 


a<bO\°\ {a«) <{b«) 0|H.sL a n <b” 0| 4444. 
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I 141 [tn°| x|4S1S o|ga)a| 

4011 is itw s 4 smi ew. 

MO|| (1 ) a 2j2 xa' fi =a 2j2+ ^=a 3 ^ 

( 2 ) = 

(3) {a m b^) f * = a 2fl ^b^^=a 6 b 3 

(4) a^ +1 ^a r3 - 1 =a i ^ +1) -^- 1) =a 2 


SSI g#BiO||Ai AfgEfe B||0 |E)o| L.\E\ 

LHfe E!rl AhO|o| 27||<2* X|4S1S SSSW 
lD||H|HhO|Efe S E||H|HhO|M°]X| gsi 4 ojTlI 
sj-E|-. 

M0|| lGiB=2 10 MiB, lTiB=2 10 GiB 

°]5.S. 

lMiB=^r GiB=2~ 10 GiB 

1 GiB=^io TiB=2“ 10 TiB 
7} 



»M At* ■SA^A #1A-*1A A 

X 

2 X 

t-A -¥-A^°J A-f Alfe AS A°l* AAfeA 2^ 

1 

2 

Als-S-A -SA^H HA. 

1.4 

2.639015- 

tAt /2=1.41421356-°laS /2AI 7>^x] 

1.41 

2.657371- 

te tAt 1. 1.4, 1.41, 1.414, 1.4142, ■■■* AtS. 

1.414 

2.664749- 

7 lAfe t 2 1 , 2“, 2 141 , 2 1 ' 414 , 2 1414! , --S- i#* a 

1.4142 

2.665119- 

A a°] °JAt!- T°ll *si 0 ] A HJ°] H 

1.41421 

2.665137- 

AA S1A. 

1.414213 

2.665143- 

°1 ■BAtl4=*2 /5 iisAAm. 



°IA- At: D-S^-S. ffi>0°]Jl X7\ -St^ 41 a 1 * 

i 

i 

«MA-e-3. At 7 ! *A=a 41 A-&A S-& AtSAA 

ft 

2 a 

Aims-. 


J|^7|- ^4-lJ [IH£| x 

a>0, ft>00|JI x, y7|- -^4^ ttH 

(1)aV=a* +l ' (2) (fl I ) I '=a iy 

(3) {ab) x =a x b z (4) a*a?=a*~ 




| £7| (l)3 /5 X3 2 ' 5 =3' 5+2/5 =3 3/5 

(2) (2 /3 ) /3 =2 /5x ' 5 =2 3 =8 

(3) a>0, 6>0^ nfl, {a J? b)*=a J?xJ *xb /s =a s b /s 

(4) a>0^ffH, a l+/5 -^a^=a ,+/5_ ^=a 

EE1 9 «>°, 6>0Si &H, -NS 2!SS| ©W. 

(Dfl^x/ (2)(d ff+I )' i " 1 

(3)(a^) r3 (4)a r3+1 +a r3 -' 



m#® 3WWI cHSHl 


sHlsM m. 


C||0|E|oj otg L4E|LHfe BtI !H|d|dH)|E(MiB), 7|d| 
d^|M(GiB), El|H|d|0|M(TiB)(H| HlsKU 
1 GiB=2"’ MiB, 1 TiB=2 10 GiBSJ nH, *14 

S AfgsKH 1 MiB^ « TiB°J*| ^5^4. 




1 MiB=2~ 10 GiB 

=2~ 10 - 2~ 10 TiB=2 -20 TiB 


14 *1|7l|2|- X|4111 x| E 


S4 #£ 2 | °a| 4 °| Ajsh Q 0 ||Ai ami-a ga| 

(axiom of completeness)-!- 1411SS EK& 50 |e|-. n|- 

aw °jsj°| 414 retell cHSloj roll I 7 ) 7 fe( 4 isfe) S- 
14w A, r 2 , r 3 , ■••0| 4XHS1BK 
0I5S 412 | OlgSW 4E4H1 r n — r £E4 

limr„ = r7l 1c|- 01 ccH a'" — </, 4 lim</'=fi'0| ElHsf 

n—'°o n —'co 

14 X|41 §°|7) ElgSlTlI -gc). 

aam o|2) lo| 1°I114 x|4<^l cHSKX x|4Sio| 1 


1/71/W/S 


q|o|El°| 


S7| Qfl 


7|tl|tllO|M(KiB), 4 Ii-5f 014! tl!0|M(Kilo binary byte)4 
IMG g = E| X|1 *fx|2| tWS 17|b|ElO|E = 2 10 H!0|E 
= 1024Hl0|E0|nb 7|d|bfO|M2f H|4*! yo|o| g^biolmoil 
CHSI-CH l^b!0|E = i0 3 bl0|E = i000b|-0|EOIc^ X1I4AH 10 

2| 7l^lls# A1SS1X|°! H4 h 4 22] 7®*®# AhgnUA] 

1114 sah# QfJlXl 7|b|b)0|E y?|7l 1^111. 

SSOI 71144 4 E!rl X10|0| ^2] x)o|7) ?1S# 1 4 14 
Ell, 0|ait! 0|°S 1711 S“El s)h he!o|mo|| fi7|i gg4 
4B|7l Ahgnlb ggfofe x)0|7! 14. 


7|£(o|B) 

Sf(a!0|E) 7[S(0|S) 

lf(d!0|E) 

KB(SJSU!0|e) 

1000‘tIO 3 

KiB(7|b|biO|E) 

1024 1 = 2“ 

MB(Di|7id!0|M) 

1000 2 =10 6 

MiB(D||U|d!0|E) 

1024 2 = 2 z " 

GB(7|7|H!0|e) 

1000 3 =10 9 

GiB(7|U|d(0|E) 

1024 3 =2 3 ° 

TB(EMtiK)lM) 

lOOO^lO 12 

TiB(El|H|d|-0|M) 

1024*=2 4 " 


JSlBfe 54 H44S^|A14 SSfi 4 


§S 101 |>oh=B 4 144 xl^eiEh 
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(1)492) *11*5 

(2) 1255) 4M*5 

TieflieE 

(3) —64-e) *«-§= 

(4) 15) 1)M55 


2 q-§- q-i- qqq qqq. 


Q 71E.jng.2j TIEJiigg 


( 2 ) — 'fi- - 
(2) yi62 

TteflBEfil £S 

(l) 4 /3‘/27 


(3) (’/27)* 



3 ^a-S-^MEh 


0 X|XO| SJX121 X|^M*1 

(1) (—3)” 

(2)4~ ! 

0 afe #°| § 4 °j a 14 

®(ir 

mr 


4 ** -*)-&• 5a* M-'WWeh 

0 J|XO| SJXJ21 X|4>M*1 


®(ir f 

££|+E! A|4 

< 1 ) 2 * 


(3)5 ,!S 

( 4 ) 7 -“ 


5 ** -4)* ##*1 *W4. 


0 J|XO| axtjJI X|XW*] 

(I)2' 5 x2 /Ii 

(2) 3 fls 4-3 / * x 3 ft 

^401 A|4 

(3) (5 e P 

(4) (2* , X3+ J ® 



2 

=si o\%m 

5| 4 SMI S4k 


# 0 || (I)f3f27= i j3-27 = f3 i =3 



(3) (f27 y= 3 JW= 3 J (3 3 Y=y (3 4 ) 3 
= 3 4 =81 


(4) 3 v , f512 = 9 /5l2 = ^2 5 =2 

3 

=H| 0 £E^ #°| §4EJ *14^1 §°» 0|g 
SM 4<>l1! &S +W 4 SMI 5W. 

eon (i) (—3)°=i 



(3) (y) _2 =3 2 =9 

(A) ( 3 \ 3 _ 1 _ 1 = 8 

( ’{ 2 ) (3V TJ_ 27 

V2 ) 8 

4 

= S | °a|4°i X |^o| §o| f oiga^&j 4&I+! 
4S Afga 410 ^ 4 e+j 4 SMI ew. 


S/Ef/S! 7|i 


1 

sai ^^ 01 7i§xee§ +ti 4 smi m. 


| 0 || ( 1 ) x 2 = 49 ° 1 ] a -] x=±7 

4eH 49S] 


Al- 


(2)x 3 = 125^lAi x 3 


+1 314 ±7°iq. 
125 = 0, (x-5)(x 2 +5x + 25)=0 


r rr T —5 + 5/3 i 

x = 5 i4x =- ^ - 


n/5M 125-21 A||^|#e ^4°] ^4 5014. 

(3) x 3 =-64^lAi 4+64 = 0, (x+4) (x 2 —4x + 16) = 0 
x=—4 Er^=2 + 2/3 i 

nj-5/Ai ^64Sj 4°M 444 3i4 -4°14. 

(4) x 4 = 1°!]Aj (x + l)(x —l)(x 2 +l)=0 


w0| | (l)2^=/2 3 



(3) 5°' 25 =5 4 =/5 

(4) 7'°- 5 =7 _ ^=^r 

72 



X = /l 

J7 7 


5 

=E| x|44 4144 ttH°| AI4S4S oigSM 4CH4 4S 
+4§l m 4 SMI m. 


# 0 || ( 1 ) 2’ /3 x 2 /l2 =2 /3 x 2 2/3 =2 /3+2 ’ ,3 =2 :i/3 

( 2 ) 3 ^ * 3/2 x 2 ^—^ 3/2 . 0 / 2 ^ 02/2 

_g 3 /2-/2 ^ ^2/2_02/2+2/2_^4/2 


x= ±1 JE4 x = ±z 

ifij LilA|1^4 ^oflA-j ^4<y 514 ±1014, 


( 3 ) ( 5 ^)\ 3 / 3—^/3 x 

(4) (2+ X3l^)' l6 ={2^ X3^)^ 


= 2 /e x/ "x 3 /3 ’ wo =2 1 x 3 2 = 18 


/2 


x/6 


F. a| 44 sizL 2B7 

































j/Eh/£! 7|g 


=s| 7M*IBE2| SSS 0|g§K>1 BS 

zieisi am bsbebb 7H^i 4 smi sb. 


#0|| v / (-8) 4 = J y / (-2) 3 ' 4 = (-2) 4 = 16B| 

xs)-ji b-b z 4 =i6, x 4 —16=0 
(z+2)(x^2)(x 2 +4)=0 
x= + 2 314 x= ±2z 

3 y(^8) 4 2j 47 }|o| 

ZL^ S44 ^o. 2 7flolHS a = \,b = 2 

2 

=a| SSxiIBBB o|gsM SS SB 

si s- 4 swi sb. 


SBS 7|S 


[8#3 p.233] 


1 ?(-8)‘fil ^Wl^-gr H-p 2 a7H°12, HtHM -U4 1, a 3!-gr M 0 ! 1 }. °M © 4HKR 

-84- a, ion a+b<!\ a* 7-SH=t. 7|IMBe 


2 ’+&4!-S-*a*l*M=h 

U) 3 j3xfJM 
{3)( s /9) s x( 8 /l6) 2 


(2)»/=8x^ 
(4)‘/l?X (y3)‘-=-/f64 


TBJHeal -SS 


#0|| (1) 3 /3x 3 v78T= 3 /3x^9 = f3x9 
= v / 3x3 2 =v f 3 5 =3 

(2) x =H-2) 3 x ' 

= -2x 4 /l6=-2x 4 /2 4 
= —2x2= —4 

(3) ( 6 /9) 3 x ( 8 /i6) 2=6 /9 3 x b v / 16 2 

= 6 J (S 2 ) 3 x & J (2 4 ) 2 

= ffy.fz*= 3x2 = 6 

(4) J /l6 2 x (y3) 6 E/f64 = v , (2 4 ) 2 x 3 /3 5 E/f2 I 

= f[^YxfW r3 ^f2 6 

= 2 2 x 3 2 3-2 = 18 


=a| 4B4B x| 4 °| §°|B x|4SSS OISSM 4BB 
SS BBS 4 SMI SB. 


3 a>0, 6>0«J Ifl, rfg-<8# a^i-S] SM 2 }. 

(1 )( 3 /ax/?r 3 ( 2 )? 8 ajafii 

(3) i'E X fa 7- (4) fa'b x 


4 (2 4 —2 <)(2*+2 *)(2*+2 2 )4-a^S| SM 2 )-. 


0 SRfJIh XI^OH*] 

*8144! *14- 


5 o>0»ljli,y, z7l--a4=a “1, 4#- 4 l'ira^*l 


0 *14^ ^Xf4 

Sb|4?! *14 


0 SRfJl! 

4J45! 714 


(o')' 'x (i/)‘ *x (o’)' * 


#o|| (1) ( 3 faxfa 3 )' 3 ={a 2 a 2 ) 3 = (a« ) =a 

(2) 3 J8aJafa ='ij2 3 ax faxfa= (2 3 a)^ x x cd* 

X JL J_ jl_i_1_i_JL 7 

= 2fl3 Xfl6 X fll2 =2fl3' , -6^12 =2ai2 

(3) 3 [rfx 3 fa^[a 3 =a^xaJ- : raJ=aJ + ^-^=a 0 =l 

(4) fdb x 12 J a i b 5 ^fab 3 =a J ib^ x a^b^-^aHi 


= (24+12 6^4 + 12 6 

JUJL A i 

= a 12 b 12 = ct s b 6 


=H| x|4B m| 2 | x|4SSS OISSUH 4SB 4 

S BBS 4 SMI SB. 


^o|| 

= (B) 


(2E-2 z)(2i+2 _ x)(2X+2^) 


-2-4, 


) 2 ) (2 2 + 2 2 ) 


= 122 — 2 2 


= 2 — 2” =2 7j-=- 2 


^)( 2 l+ 2 -|) = (2i) 2 -(2-i) 2 


=H| x|4B S4S CH 2 | XI4BSS o|gBS 4SB Si 
BBS I S 4 SMI SB. 

eon 


_^ (xy— xz) + (yz—yx) + ( zx—zy) 

=a°= 1 


268 







































[!Ha p.233] 


1 4# *H +2) 37|* bi a«H=h 

(1) 73, fi, ‘/9 

(2) *7372, ’J 2 J 3 , n z /2 


2 3!=4 s -4 »a“t,4x*+12x2|a-8'?-*W^. 


0 71^1^-24 7)§J||7 
746SB52I aa 


0 *14.01 11*131 *|4.M*] 

*3140 *14* 


3 “laW^M X s - 2x-2=oe\ 1 
“12). 


1* a, 0 *Jl -& Id, 2^x 2?S\ a* T-*! © *1+®! *TCN» 


4 -a^4- ^+ 2 _; =- 2 «*#*i§m,4*+4-‘si 


0 *I4°| sjxhaj x|4w*i 

*I4S*I 


5 C H’S nflA|# Hl^S ^ 

«&]*M ;*]-§. /» 0 nV n]-s]7l- Ml# ^°fl /># 

n)-B]7l- ^ “fl #-§-# #-& #7j|4H x^je]®)- 

«w, 

p—p a -a“ (a>0 , ai= 1, £>0) 

*)£ It) n >2|21 BMelo)* sflojSM 6 * 1 * $. 4* *2|* 5)®** ufl«g= 
^ 15*1*“] SISi* "D 'W®H®I 7(*0 =7* 



2 

shi xi^7h m xi4S4's ois^h 

d 4 <^ti ai°i m sit 4 2Mi m. 

son x 3 =(4i-4-i) 3 

= 4~4“ 1 -3(4i-4-T) 



<>15.3. 4z 3 =15-12x 
4^1 4x 3 +12z = 15c>1i^. 


3 

SSI X|4SS|S OlSShOl 4°li! ±|2| Sts 

sw 4 5 * 1^1 m. 

soil a+p = 2, aP=- 2 °]E-S, 

A A + «- a ' + P (a+0Y-2a0 

2<’x2 l3 =2 a ff =2 ae =2 “ e 


4 

SHI X|47l <44il H|21 XI4SSIS OlgSM 


m/v/% ^ 


1 

SHI OlS^t&l 4°| H7» HlHlt 4 

5*1711 i_mK 

S0|| (l)/3= 1 v^= 1 f729 
V f 4= 1L /4 I = 1 f256 

f$= l ftf= v ff2$ 

<>15.3 ^4</3 = /9 

(2) ^3^2 = ^3 3 x 2 = 12 /54 
^273=v / 2 2 x3=v f 12= 1 fl44 
V / 4 2 /2 ==v , 4 4 x2= 6 /512 = 1 ^512 2 

°l53 

f3W< : (2/3< : f¥j2 


4&1S 4|2| Sts Sit 4 SMI 


= (2 a +2~ a ) x 2 a 2 2a +l 

s II (2“-2- B )x2 fl " 2*“-]. - 

2 2a +l = —2 x 2 2a +2, 3 x 2 2a =l, 2 20 
°l53 4 a +4 _ "=y+3=^- 


2*M 

= 1 
3 


5 

shi xi4ssis oisst&i ^11 shss 4 5 * 1^1 

ttcK 

soil x-j-g- in> n>5la] 6X14 4 4 

4 4s] 7]- E1&553 
4=1-441x1 4=4 

#5H ^ 4 15X1441 Sj&S ^ ^lsl 0 !-^ 7pl 


1-4 — (4 ) 2 = (2 2 ) 2 = 2 5 =32(St D l"2]) 


N. x|4£i^n 269 




































SB®!# 

oia SBSoMfc CJS LHS* xlEfhdK 

® ^n°| 1# §m, n US# OISHSWI 44. 

© &g3n» oisH^t-zi, om mv 4 sm m. 


fB#2| 4S 


±EHSS 

4* Ml* 

01 ^n°| 584 

AH XI 

^n°| 5c 

^ZL°| AHS 

0 s 

^zl°| iJ°| SS 

02 44^zl 

4g^n°| 554 Dg 

441 4s 

g4H 44 4s 431 


Mjjk 


L-SV-SV -22-7)--=- 

t—_ t—L O i_L S 


A i 


4444 444H1 
<44 4 4°1^ * 


^4 314 °! 4 * 44 . ^444 


CilA-Il 
H m 


4* 5L^7f &5}4 ^6(1^. ole]4 4 4" 

«- 31444 4°1 44 034* <£°]% A . * 

44 44 4 4 7)- ^j-o>^- SnS} 7 ^ 4 . ol-g-^ 

* 4AU* #9 ®7l ifo|| a 

4* 44431 3144 4 514 3144 =1514. 

4 443144 SH 2 ] 14 A M, 4 V -i-SIl 2 ] ^§- 13- 
*, 4# «--§-4 44 44=4 131» 31144 41* 
444 §*4 §-§-1* *4*, 431 414 # ^aj-ai 
13 4 51*4 4*44. 



14 444 £*| 44 


13 7|fi 

AH*| 

otI 1 ii_ 

1 . sn 4 4 * 

1144 514. 

4 

s.n2) 1 43.44 44 444 ^4-§- 
<3314*, °11- °l-8-44 §31* 414 
4 514. 

X 

~5" 

s.zl9] 333 # 03^-403 444 

§**3 4*444 514 

4 

**4 4* 44 4 514. 


Ifl 4£ 

AH*| 

otI 1 Li. 

2 . 3.72.4 2 J 

* °l-g-44 4 

* 444 4 4 
514. 

4 

**3 14 4444* 4-8-44 ** 
0 , 41 * 4 * 44 *, 03 * 03 . 0 - 40 ] 

4*444 44 514. 

X 

~5" 

**4 4 ^ 4 - 4-8-44 4* 444 4 
4 514. 

4 

**4 414- 44 4 514. 


4 

s*4 Hi)- ^saf 4444 § 
All* «fl 14 4 514. 

»_» . O O _■-_!- H 

4-8-44 §31* 
4144 514. 

X 

~6~ 

S.ZL9] AjAjjT]. 7j-^. Sai =. ol-g-lo] 

444 tf-g-sa^ 4* 44 4 514. 

104 31-31 *31 4 ^ 44 sas) ## 

° 444 514. 
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© logb logarithm# ir?J 
US Z15JA Oj°l H|(logos) 
£1 b(arithmos)?l 

non 


• snsi 5» ata, a gSIS owfflct 

S3Hh ^woni-? 

m ^A|- 

U|-o)B]^ nfl-g-ofl X\3\ b_E7|- W1-2C1-. ^t\ 
W'SI ^<yol u]-o|B]^ojl cllsfo^ & 

° P e ^q^loll O )-gY cfltg-oj «Jb°lB. <£b-°ll nj-e.'g tajA] 

•S’ $■£■ ^ 127fl^ofl Xl4^ 

°1 65Afl o\# JL^btbr^b 67111*11 ^ 


n|# m^o\\ gSK)f fiXK (B, ®b 4ft0|ch) 

1. SSff *1 4AIB0I A IB ®°| 4*» 7M4S|0| MAh 

2. SSCh b B^ 4*|7h flfilol Elb ARi b^lb Aj# Mj MAh 


a^-Flte^ a°W. °]"H;*-|-a--|-sM-EM-fe'fj-a4-^ z 1 v sH -&4. 

«M3-7S a>0, Hj, “(f^r JV“I| 4«M a’=N-2r -U4 1 zte 

ia] «m S*flsh}. 

"Mil 

x=log n N 

4 4°] M-eMs, a* U-S.S sfe N a Snaf-n th}. 
i AT* log, JV2| *K«]-n 1M\ 





5-10- 1 

a>0, a* 1, JV>0S! HU 


a z —N <£=> x—log a N 


4HH *tib b-2-bb bM13b 6J|§ -a 

3. srLb bbb b^ 3 

Afljz]- H|^Lo]A| Tllb-i- 

«1-7l ^b ^^-ir sbl bb. 


Ml.ii Lh# #0|21 7|S 


LSI) IJ(base) 

■ ^.ZL(logarithm) 

1 £Jb(MSl, antilogarithm) 
' log„ N 


^!Zh «7| 


^HO| 2L2h Ai*j 
4iB«! A|E =H 


® 


s| §°|f oigsioj BBS! 


b! 


tWI 


5bh 

SZL°| S°|21 AlbS^S Olg^M 

m b swi sw. 

LSI gs« oish^u, o» mgm 


oI Aixlg. 0 [ 

—I C > r ’ r 1 tt- 


ol Alg 7\a 


■ tfsc>S| ^£|S 

1. SZL2| Ijr-lk nfl, A-j-g-^lb B 

EhmM] ft log„ 1=0, log a a= l^h ^-113: S. 
3-4] ^ m 31^ *ch. 


^ 0 ^ 0 . X |. 7 | X |.AlOj ^37). 

2|«- rfl^Vo.S.*i o]^. Xfl7| 

€Mlb <q« 

E)S.S. -S. 

3ibb ^^4- 

B-^b ^b^hb u o v ^°fl a-Tfl bbb^b bb’S 

^ 4] b 7hAlS bxlb. bb^b A}7l Xj-AjO] 

MHl sbflAj dM-ojxi^ tflbb ^b^ o lb. w bb 

B^b b# £b Ah^-ofl ojsflA-j oj-s-ojxl ^0^ ^ 3 ] 

s|sflA-i fflbbb M|7H bbi^-i b 

?M°} Aib^ ^bbb. 


il-Zl SH 


)S| 0|sH 


ib bfi • Olia ^A1 as * 4x|7l ^Sil U|j 

= a-^sib bMH# s^H ^zl 2| ss-as ®mh 


'■ »(i)‘ 


2. SZL2| n)b bHAl lo] o]-b ojbolm, SZL£| ^b 

b bb°Jb S.ZL2I n)2| ig^rb SZL2I 7)1 


2 . ^bb b bAi7> i«>oi E|b nfl# Mib b 


b-2- bb ® 


>v_ i ^ 

:j 2 ®’ n 


b v 
3, 


F. x|4£i^n 271 























1 

sal ^zi°| §°|f o|SSW 
AfgSM L.\£-M 4 SMI m. 

son szz.2) >^4 °]44 

(1) O=log 2 1 

( 2 ) 2=log 10 100 

(3) -|-=log B /5 

(4) -2 = log, 7j- 

2 

sal sna| §°|f oissw *I4» 
4§4o| 4 e^ ^ SMI m. 

son szz.2) 344 °]44 

( 1 ) 2 :! =8 

(2) 27^=3 

<r=» 

(4) 2^=%2 

3 

=ai ^a°| §°|f o|gei4 ^ch*i ^a°| 


&S 4D 4 SMI m. 

(4) logs /i25 = x^rJL 44 SZLS| 444 

soil (l)log 2 64 = xS|-a 4^ SnS) 444 

5"=/l25 

2^=64 

/l25=5 2 4 a S 5"= 5§ 4 4 x=y 

64 = 2 6 °]HS 2' r =2 6 °llA-j x=6 

444 log 5 /T25=-f-°14. 

444 log 2 64 =644. 

(2)log 3 ^=xH]-JI 44 S.EL2] o]§H 

ryX _ 1 

~w 

^=3- 3 olHS3 J =3-^lAi x =-3 

z 

444 log 3 -^r=-344. 

4 

(3) logi 44 4.ZZ.4| 3°H 444 

sai s.n°| §°|f o|gai4 §4S a\x\n 

¥t) 4 5i?ll m. 

/iV_ 1 


V 2 / 32 

soil 3.ILS) 3°H 3]44 

444 o|h 41H1) SoM ^=5 

(1)N=5^=J5 

444 logi-^-=544. 

(aA, =(lH 




| M7| (1) 3 2 =9 <=} 2=log 3 9 

»(ir 

—2 4 =J> — 1=logi. 2 

in 1 

cm mm M£H4Jc»ah 




(1)2°= 1 (2) 10 2 =100 

(3)5*=/5 

(4)3-=| 

m 2 

cm §*» *14# mm newm 




(1) log 2 8—3 (2)log„3=-|- 

(3) logi 25— 

-2 (4)log„ J ,/2--|- 

oil HI Q *| 

cm m ^sioiat 

(1) log 3 27 

(2)log 4 -A 



#01 (l)log3 27=xS\JL 4?! S.ZL 9 ) ^o)ofl 444 

3 I= 27 

27=3 3 o)HS3 I =3 3 oflAi x=3 

444 log 3 27=344. 

(2)log 4 44 SZLS] ^o]o|| 444 



Ar = 4 “H°S 4 *= 4 “ 2 °M x= 

"HM log. Ar=- 2 “ 1 '+. 

4 ’=4 

—2 

3 (1)3 (2)-2 

m 3 

cm zm 




(1) logs 64 (2) logs 

<3)log+W 

(4)log,/l25 

«' xi 4 

€ 4 # MApfe N 3 \ m 



(i)io gs iv=A 

(2)logiJV= 

2 
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£2^ o\m A1*I0| 61^? 


■If? %■§- U* m, noil mw 0)1 MAh 

1. 2”=3, 2” = 5# MU# AH|8K>| L^LHCH MAh 

2. 1 izg 0|gSK>1 w+«°| &# ?S|0| MAh 

3. Al^g^lOll MjehOl 2 m x2"=2 m+ ” =150|C-h 2 m+ ’ , = 15§ MU# A|#S|0| LfEfLHH 2^| 

d|jjL8(0| MAh 


S2S] ^ £]£>]- A]^A)4- ol-g-^H S2S] ^^-S- 
<z>0, 

logo 1=0, log fl ( 2=1 

°14. 

II>0, Af>013 it|Uog a M=»!,log,Ar=mo]B)-3St-'asa5] ;g°M 21®H 
M=a m , N=a” 

o]jL t 2 )t}c^ MN=a m a”=a m+n °)™£. 

logo MN=m+n=log a M+ log fl N 

°) ^m. 


if? ttSSI o|sH 


H# =a • a|4^ 4S szl* Afgsf 
01 LhEfLHM, A| 434 * OlgsfOl SZL°| 44 
* #M®14# 4S SMI t\7\ 4tf 5o|4. 


1. 2 m = 3°11*i SZLSf 

m=log 2 3 

2”=5^Ai SZLSf ^3H 

«=log 2 5 

2. m+n= log 2 3+log 2 5 

3. 2 m+n = 1541*1 S-ZLSf 444] 4«H 
m+n= log 2 15 

log 2 3+log 2 5 = /n + «=log 2 15 

log 2 3 + log 2 5 = log 2 (3x5)<y# aT 

4 sw. 


AfZL^ 7|S7| 

B*ll a|£| ^ZL7f §H AfgE| 0 j» *f 0 h&og>*| ^ZL°| 
S4 444 sag OlsHffl 4 514# 5f7| 451 4Al|0|4. 

MOM log, AH] *1 4 a# a>0, *1# AT# 

1V>04^. 

(^2) 2 = 4# #44 01 ^ 4 - log_ 2 4=24 #4 #44 
4 4°1 -5^7]- S]ES MZZ .4 4441 44144. 

44*1 H=N4 #4: #4 x=log„ N 2} # 5 . 444 
4 4# 4°1 444: 4 # 44. 

If 21 1 log 1 3=x t >flAi 4=34#-, logo 3 = x4]*1 0' r =3°] 
44 4=3 M-c- 0 r =34 *3# x # #4144 444. 4 

4*1 3.ZL# 44 1°1 <44 <##4 nfln> XjojalH 

44 3*=: —441*1 x=log 3 (-4)4 44 #1 # 4# 
4 #44 S-H A]# x41 cfl4a| 3*>04#M 3' z =45l 
44 x# 444*1 gO£5 3.ZL# 4#7h °<4r4 4 
4 4444. 


Al/M/A 1/S 


^Zl°j 4°|# A HI 0|g5|SM ^ZL°| -as# AHSSJOII 

*1 #M#4. 


*1434(44) 

Szl°| 44 

a°=l 

log, 1=0 

a 1= « 

log, ( 2=1 

</x fl ,] =H 

log, X(/ = log, X + log, (/ 


log, ~=log, x—log, y 

{a p ) k =a ip 

log, x k =k log, X 


^5| # ?°| a, ^ZL7l 44°| #o| ^ n o| A171 

SSS 0|g43 ¥ ¥2| ^ A Jzf LH^S Tlliftf mi, 
^ZL» iisid 51^4 li!°S 711451 4#, 4A| ^ZL°| 4 

« ZIBSWI ^I 41 h ? 514. 01501 ^ZL 71 Tlliismi 

Ai 4711 & 0|°0|4 01451 7^44 i§4« 

01 #§§1711 A|M514. 


f. A|S4^n 273 



























£5 sH s 

O 3. log,, x 2 i=2 log,, 

^*-*4 a = 3, x=-3H ufl 
log 3 ( -3) 2 = log 3 9 = log 3 3 2 =2 logs 3 = 2 
°14. ZL5]4 2log 3 (-3)t *144 44 
olHS 3 3 3*1 St4. 

H 44 *-3. x <011 nfl x 2 >04-5-5. 

log fl X 2 4 44444 2log„xt 444 

4 St-4. 

°1 n fl log 3 (-3) 2 = 2 logs 3 = 2 log 2 I-31 
4144- 44 log a x 2 =2 log f , \x\7\ 

44. 


5 

=ai 44S4S oigsboi ^zl°| £H0| ^ 
4* SSH 4 51711 m. 

eon loga N=n°]i%3. 44 3=z.4 
444 N=a 

444 44 /HI 444 44444: 4444 

N k =(a n ) k =a nk 

sn4 444 444 

log„ N k =nk=kn=k loga IV 


6 



Q2 a>0 ' a * X ' M>0 . ^>0= log.^=log.M-log.JVO| sutt* SS ; 

so log a M=m, loga ./V=w44-^ 4-4 s.^3.4 4441 444 
M=a m , N=a” 

444441 444 4hs 


IsKHaK 


M 

loga -y =m—n= log fl M—log fl Af 


5 tf>0, a±l, N>00 \jl At ^4^ all, log,, N k =k\og a N0\ ^SfS Sgs)o|ah 


0 ) 41 - 4 - 7 ^ 5)44 4§-4- W. 

gn s| 

«>0, <z41, M> 0, AT>0S1 all 

(1) log a 1=0, log„a=l 

(2) log,, M7V=log„ M+log„ AT 

M 

(3) log a ^=log a Af-log a AT 

(4) log a AT*=Mog a AT (At #4) 

M7| (1) logi 1=0, logjy = l 

(2) log 2 6=log 2 (2 x 3) =log 2 2+log 2 3=l+log 2 3 

(3) log 7 y =log 7 2—log 7 7=log 7 2-1 

(4) log 3 /3=log 3 3 y = y log 3 3= y X l=y 


ni G 3«±«Z!esi*|oiat 

(1) logs l+log /2 /2 (2) logs 2+logs 4 

(3) log 2 48—log 2 3 (4) log 10 1000 


Xl/E/Xl/S 


JCHI cHtl 3. 7H^ 


sl-a§o| szi2| 4444 S5S 7114* 44 3^71 

S0| 514. 4*4 snfl- ^1444 Aiai|0|4. 

• log, 1 = 1, log! 1=0 

• \Og a (M + N) = loga M + Ioga N 

• lOga M' lOga -IV —— loga M + 10g„ N 

• l0ga(M-AT) = loga M~ lOga N 


lOg qM 
' log, N 


= loga M- loga N 


• (loga M)" = n loga M 


=s| sae| *** o|§44 44^ 4* 444 m 4 51 
711 44. 


w0| | (1) logs l + log/ 2 / 2 ^— 0 + 1 — 1 

(2) log 8 2 +log 8 4 = logs (2 x 4) =log 8 8 = 1 

(3) log 2 48-log 2 3 = logs y-=log 3 16 = logs 2 4 =4 

(4) log 10 1000 = log 10 10 3 =3 


274 4* 













8 

=a| ^.zi°| SUS o|ga|-oi ^cnt! 

SS '-[t-M 4 S) 7 )| tn^K 

# 0 || ( 1 )log 3 10 = log 3 (2x5) 

= log 3 2 + log 3 5 = ci + b 

(2) log 3 100=log 3 (2 2 x 5 2 ) 

=log 3 2 2 +log 3 5 2 
= 2 log 3 2 + 2 log 3 5 = 2a + 2& 

(3) log 3 y-=log 3 3—log 3 10 

= l-log 3 (2X5) 

= l-(log 3 2 + log 3 5 ) 

= 1— (a+b) = — a— 6 + 1 

(4) log 3 /40=log 3 40^=y log 3 40 
=^log 3 (2 3 x5) 

=y(log 3 2 3 +log 3 5) 

=y (3 log 3 2+log 3 5) 

=y (3a+b) =J-a+-|-6 


03 


oH§- Ajft ^]c}s| ehojaf. 


(l)log 2 y+2log 2 /24 


(2) y logs Y - logs 5/2+2 logs /10 


:4)=iog 2 : 


=log 2 2 4 =4 


(2) y logs Y - lo & 5/2+2 logs /l0=log 3 -y -logs 5/2+logs 1 


_logj ~ log - ^ 
=log,3 T =7- 


(1)4 (2H 


7 cl# -MS iKWI swat. 


(l)log,y+31og, s /l8 


0,1111 04 lo & 3=a . lo &5=^tt i al,l 

(1) log, 45 


(2) logs /2+logs — y logs 6 


f a, bg. LlElLHO)al. 

(2) log, 4 


i°l (l)log 2 45=log 2 (3 2 x5)=log 2 3 z +log 2 5=2 log 2 3+log 2 5=2 a+b 


(1)2 a+b (2)6- 


m g logs 2=0, log, 5=sal51 * m, CIS# a, bg. L1E1LH0121. 

(1) logs 10 (2) logs 100 

(3) log, (4) log, +0 


7 

I I oissm S# H + °i 

7)1 sy. 


*P2+ xl+S^Ei A|*tS)o) S+5J S?|74 t;| x|+# SfSsH 4 
7h+ 43° 4^-!°^ ojE) 7)*| w 0 | oilK 


# 0 || (l)log 3 y+3log 3 ^18 

=log 3 y+log 3 ( 3 /l8) 3 
= log 3 y+log 3 18 

= l°&(y x 18^) 

=log 3 81=log 3 3 4 =4 
(2) log 3 /2+log 3 -y y log 3 6 


+4 a+M °f+4+ 5# 7h§SH0|; St). 

44 a ,j\ §4afS x o]\ cHShoi y=a x S 21+4 S+4 at 
% JECHS 7m 3J0I4. x7\ ^e|+°i 3+0)1+ OIEH 7H°| 4+ 

4 at& 7)D +E °ICK HfEM-l (x, y)°| SStS ?5+°l ++0| 
eiai 

IE x7[- ^E|+°j 3+0fe +£|+ 4+4 S°|SH0) St). 

01E) §) “X)<3AE)+ 3# [[HS<XI ix)§!5jo| +6)0)14+ 2M4 

°e ^ni)+* ^4+4 ^o|°| tt+, + 

In x=j^ -jdt ( x>0) 


= log 3 /2+log 3 


K 

3 


-log 3 /6 


= log 3 


/2X/3 \ 
3/6 / 


S. X|+t!+ y=^o y = lnx°| «|+£ 3444 0 | 

S+E| y=a I % 345)4. 


= log 3 y=log 3 3 _1 = — 1 


W. X|+4^XL 275 














B? Vms\ o|5H 

ttB §o|2f OlgsfOj S 

n o| g§ C® 4^ fflgsjoi 4Ehi 4 2iS 

«■ SMI SMI *H& 3 !o|q. 

1. 2 = log 2 4 

2 . -f-q log, 2 2 =log, 4^1^i 
2 log, 2 = log, 4 

log, 240 o 1-ELhL °oM 4- log, 25. qjp^ 
log, 4 
log, 2 


3. log 2 4 


log c 4 


log, 2 

5zz.q s^zls] *i 


552} Q 


«M>1 


2 ) 444 44-. 


0 a=£ 1 SJ Dj, log, a=£ 0 


5n»| ni| qg a s ojcgifi UfTi^if? 


m %% C® SSOII a*(0( SCI. 

1 . S 4 ! 2 ’= 4 * S 3 t AhgSIOi Lpimol M*fc 

2 . c>o, c^ia n, gi! io gt 2 a —log, 4* oisbioi -^|-si aa ?sioj m 

3. W2^l SB u|as|ot MXt 


^a>0, a.4^ 1, 6>0H log, 6# (c=£1)# 

log,, b=x, log, a=y^3L b=a x , a=(f 0 )BS. 

b=a* ={(?)*= c xy 

ole]-. g-L°) ^Sjofl oj^H xy= log,6o ]hs 

log,, b • log, a=log c b 
°] c l-. 141 log, «qtO°lS_S. log, aS 4 1 r 1 S 


log. 6=^ 
log, a 


»M. 



°ra* ; 8alsra44i!)-^q. 


g~i °| g!°| gst 

a, b, ct: SK^OtHa^l, HU 


log,, b= 


log, a 


ns n)i<®5=^f= 1 ^ 2 - 


( 2 ) log 4 8 


_ log 2 8 _ log 2 2 3 _ 3 log 2 2 3 

log 2 4 log 2 2 Z 2 log 2 2 2 


( 3 )i nff <Mj = tog - 25 = = 2 log ,5 

U) log, 25 lcg . 9 ] 0 g, 3 2 log, 3 10g ’ 5 




O S^2| igq ^ q-i-4 ^-O] q-^ w o >^ oj 


-SoW] 'll- . 
o o s 


siq-. 


log,, b = x Hj-ol o|-w) a x = b 

<8=341 <8=4 c(c^l)-t ^55 <5fe Slf qsra 

log, a x= log, b 
s^2] 

.x log, a=log, b 

Uti^l a=£l°M log,a40°lHS 
r= 1q& b 
log, a 

qqq °i4-. 


X|/E/X|/£ 


= 1 


eeeese 

1. log, b- logs fl=l 

<§§> log, Z)=4-^—= Aj — — —0|JE1 
logs a logs a 

log, b • logs a = 1q ^ a ■ logs a 

2. log, b ■ logs c ■ log, a=l 

<§§> e>0, e410|aln 

loo- h -loo r-loo -— lo go b logo g log«a _i 

log, b logs c log, a- lo& fl lo& b lo& c -1 

3. a lo&s =& 

<§§> a lo&s =x£Ml ^13 
log, * = log„x, 
cclB|-Ai a Xo&b =bO\£-\. 

4. 

<§S> log, a lo&s =log, b ■ log, a 

=log, a ■ log, 6=log, b Xo&a 
cclalAi a l0grb =b' 0&a o|q. 
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it!?! x|£ =s 

® ®gSZL» OlSHsh^L, ®§£ZLfi» OlSS^Oj 
44 7[x\ 4-1 ®g£a°l &S +1) 4 Si 
31 44. 

©£a°| ®** 0|gSK)1 ®g£ZL°| 71|®* 
S 4 Si7l| 5)4. 

@ ®gsn» assn* ®st) s*ib siiaa 
4 Si3l 514. 


1 . £g ££® 44 44 t§t 4-§-44 4 >-g- 
S^S 4-44 4 $i*-g 7 431 44. 

2 . 4 -g-SElitl- 4 -g-*fe ofl-g- 44 

4 444 4m£ 4-§-££4 4^4 7f 
4, 4--§-snx4 431 444 444 & 
44. 

3. 4-g-4n4 4431 Si 4 4 444 444 

^4 444 £©# 444 4 Si^4 4 
£44. 



Afgsnsh ?«°n f ? 
m *it!=i eisiei sa 

20115 30 =15 a -§88 h]5]e] 

§e 9.0SJ 55°) ns)^, o]s a»M =f 
10 mS) 85 81=1=1 -g-3|2M <g^'dr u) 

S| 7 |- ttWSM. 888 ^-S -5 558 7^^ 

&-?)■§■ 5 “o v =M ioo km t°l?! 8 
5=M 4H 5#w ^g*M 8l5s)-Ml »M 
37L7)- °]-SH0l}. 

Ua %§ £!?} 0 M 100 km soli! 0 ) 1 = 890)17) i|D 5 K 0 | / om£! 858 a|S|EH §a ME 

M= log,, /+C (cte 414.) o | q. qg *go)| bskx ax). 

1. £|cd 41=01100000 oma m, 888 §a MS §5|o| kWh (B, c=o) 

2. 888 §a8 s.oe! 858 *IH 5 §S 888 §a7) 1.02! 858 88 5§8 a uH2J 

8 §88 kWh 


7)5=] 5*15 fl-=* £«fe 5=117)7)5 =Hj-73^-0||7)i= olo] 10=1 STL* 7HL 

*fe5-f8-S8-. 

=<f^ N =11 tflsM 10-8- 5-as STL log 10 N -8 §--§-£a8- s>^, s-g- 371 

5 Hio-i-AjsfsM 

log TV 

4 5=1 8-8-58-. 

fi7| (1) log 10000=log l0 10'=4 

(2) log 0.01—log!, -A- =log„ 10“’= -2 

(3) log 10/l0 —login . 1000 -log,, 10’ - 2 



AHS 42 S0121 7|s 

• ®g^.ZL(common logarithm) 

• log N 


484 s7| 

444 *-£® 444 <*44^(444)£3.44 100km 
444 44314 443l£ 444 4444 44 44 
4 4-§-44 31444. 

44 444 / n l3-4(micron)4 4, -*£ M* ££# 

4-§-44 444 4°1 4444. 

M= log 10 1+c (c® 44) 

44 4£ MSI 4431 44 4444 3144 £4 
log £ = 11.8 + 1.5M Si 4341- 444S-S 10 15 4 4= 32 
44: 4444 4-S-4 144 444 4, 31444 4= 32 
bUs ®4431 litr S14. 


a? aa&i oisH 

as sa • 444 *sm, 444 *££) X|®o| i| 

l\\ AhOIoI ®3I# *H1S°SM1 °J0| 10® SZL71 0| 

44 sm 444* 4 Alga* D3I s)7| SI4 4o|4. 

1. 100000 |jm = 10 5 |am, c = 0°l£-S +-4* 444 t? - 
£ M* M = log 10 10 5 +0 = 5 logjo 10 = 544. 

2. 444 if-a.71- 5.0, 1.0si 444 44 4^-# 44 
h, 1 2 4£ 44 

5.0 = log 10 Ii+c .® 

1.0=log 10 / 2 +c .© 

©3W ©1- 444 414 

4.0=log 10 /i-log 10 1 2 =logic r 

1 2 

sn4 4431 444 4 l = io 40 =ioooo 

44a1 444 t+2-4 5.o4 444 44 4^-* 44 
4 +-£71- i.o4 444 44 4^-4 ioooobH44-. 
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»X1 1 c® a» s^sioja]. 


N 

0.001 


1 

yOO 

100 


1000 

log N 


-1 

0 



5 

2 



0 o] aj2] Jfs.o|| oja -a-^-Soafe 0.012) flfZjas. 1.00°M 9.99^|2) ^ofl tfl 

ft-tf-g-sos] « *HW*1 l W l fl 5°14. 

oj**o| log 2 . 142 ] &a.y-.£.£aH.°M 2 . 12 ] ^ 2 |- 42 ] <go) oiq-a^l cjfe 
0 . 3304 °]o]-. 

log 2.14=0.3304°]o]-. 


A 

~r 

0 12 3 

4 

5 

00 

to 

9 












2.0 

.3010 

.3032 

.3054 

.3075 

.3096 

.3118 

.3139 

.3160 

.3181 

.3201 

2.1 

.3222 

.3243 

.3263 

.3284 

.3304 

.3324 

.3345 

.3365 

.3385 

.3404 

2.2 

.3424 

.3444 

.3464 

.3483 

.3502 

.3522 

.3541 

.3560 

.3579 

.3598 













■ 971 log 2=0.3010, log 2.28=0.3579 


E3I1 2 4 h §szia# oigshoi ^(ojah 


(1) log 5.23 


(2) log 8.82 


814=100X8.14°JH 0|gslOl log 8142J ^K>1 MX\. EE log 0.08142J 

°|Ahi.# 

^8K>1 £*h O, log 8.14^ 0.9106°^. mm.) 


logiV=log 10 iV=|-^x1 

iV = loi=100/10 

log 1000=log 10 1000=log 10 10 3 =3 


oH s 

O tR>a 1* ol-^-aH szz.2) &-§- ^ ^ 
4^3 °HI 4s] 41^ 

Ais g-ch 

© AV-g-SHS^ ^7>Xl 

4^S4S| ^ t+^fV S4S q-El-ifl 
A]*! ^ =* Af^H T+B)-lfl7lS 
i# *<4 log 2S) A]7|0] 
0.30102999566398-■• 

°1 a] 41" log 2 = 0.3010*-^. 


l 

=ai o|gsioi 301S 3 n°| & 

s +d 3 swi m. 


1 

=ai &gsn°| =4 3 zl°| SSS oigsloj S.m 
+ 217)1 


N 

log N 

0.001 

-3 

0.1 

-1 

1 

0 

v+o 

1 

3 

100 

2 

100/10 

5 

2 

1000 

3 


log 0.001=log 10 3 ^oo~=log 10 10 3 =^3 
log iV=log 10 iV = — 1°1 ]a-] _ZV=10 _1 =0.1 
log 3 /lO = log 10 10^=y log 10 10=y 
log 100 = log 10 100 = log 1(1 10 2 =2 log 10 10 = 2 


# 0 || (1) log 5.23 = 0.7185 
(2) log 8.82 = 0.9455 


A(2® 7|S7| 

axil °|E| AfS3ZLfiO)| L|-Emx| ?/§■ 30|| CHS 3ZL°| 

&S 3sH g°3AA1 30)1 \-[E.\L.\x\ 012-1 4*1 +»1I cm 

3n°| 3 21SS ^711 44 m 4014. 

#0|| log 814=log( 100X8.14) 

=log 100+log 8.14 
= 2 + 0.9106 = 2.9106 
log 0.0814 = log(0.01x 8.14) 

=log 0.01 + log 8.14 
=log 10~ 2 +log 8.14 
= -2 + 0.9106 
= -1.0894 
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gai 


3 

sai &# 5 n* oissw 44 W s*w shi 
m ¥ swi m. 

«0|| nfli^ 4%q 44 444 ^7^1-d.S. 4 

4 444 20044 415¥4 104 ¥12] 44 
44¥ 200(l + 0.04) 10 =200x 1.04 10 (4 ¥1) 
44. 

1.04 10 s] m ¥44 444 log 1.04M- 7H 
444 log 1.04= 0.0170 4 25 
log 1.04 10 =10 log 1.04 

= 10X0.0170 = 0.170 
4-8-5H5414 0.170<31 7H> 7>4£ 
log 1.48 = 0.1703 
444 1.04 10 ¥ 4= 1.48425 
200 x 1.48 = 296(4 4)44. 


ilW -&411- 444^ 414H ^-8-4 41, #saf 

£em $+7} 

100 y 1201 # 3 %, U3D|ct2| io^^i 0||#5^# an, £i&lif7||]= ^4 # 

□F21*| #g^3gg 0 |§sKH 

#0| 10«d ¥ €4441-¥ 100(l+0.03)“=100xl.03 10 (°V ^1)44. 

1.03 lo 2] &-§- 7-51-71 444 log 1.03 10 # 7ll44<S 
4-§-5ZLS4l¥ log 1.03=0.01280)2.5 

log 1.03”= 10 log 1.03=10 X 0.0128=0.128 
4¥5¥S4I4 0.1280)1 7\^ 7\7}\£: ^-o_^ 

log 1.34=0.1271 

444 (1.03) 10 4 4 1.344-H-5 ¥4fe ^2) Wife 100 x 1.34=134(4 ^)°lc+. 

3 413444 


OU= s|Af°| 0|°10| □H'd 4 %*! §7|®KaS “H, 200^°1 0|°j# 7)^ 8HS^Bl 

101 a ¥4 0 |°ig cH=r #4 °]a| ^g^mi oigsld ^sloiaK 

A)|7|7) 4 W(2lJ=)°! S^7|- 01S! W| ^4^01 A)|7|7h B W°J » HU ZI «°| 
S4 #±HH«/ dB(E)|A|l)0|Efcn. 

/=10 log ^ 

°| £1711401 gUecfca Sl-Ah 44 4iHH|7|- -5 dB°J 4S ^4tl 444 A)|7|7|- 1 
4 , 4* ¥W7 1 4 444 a)|7|# ^144. 


01 


©S¥ 0 | «£, 20 IS 0 I r% 
£1 of|=°] «a * me|°| ^a| 
m^^i+^pon 


S--& B 3 


4 

sal £S5ne oigaid ggw saw shs 
s 4 swi m. 

son ¥14 4444 -5dB4 4# ¥44 
444 4144 i W4 dl 4# ¥444 44 
444 ah 4# x W 42 .44 



-5=10 log ^44 

2^ = log-~, -y=-logx, logx=y 

42.5- X=10^=/10(W)44. 


E±¥! 4*11 

sal 4§5n» oigaioj A|a|°A°| “714 ¥¥44 44 

m H|2SH ¥°54 4§5ZL7l mm\ 4S4S 4711 44. 

#om 44 °-4£j 441- /,, ¥444 44# 44^ 4 
4 44¥^4 ^57] 1401 —i. 4j ¥¥44 ^24 
¥44 2.5425 414 41144. 

— 1.4—2.5= —2.5 log y~, log -p=-|f-=1.56 

log 36.3=1.5642-5 -^=36.3 

I'k 

444 4 4¥24 i]-4¥ ¥¥44 444 4= 36.3«fl 
44. 


Sl/7|/X|/£ 

7|S S ^L2.|A°| S|¥S^.A(Hipparchos ; ?B.C. 190~?B.C. 
125)¥ ¥0)1 20|¥ H7I0II ¥¥ 7® “4¥ ^d¥4)¥El 

7l¥ o|¥¥ i(6¥4)77lA| 6¥¥°s ¥¥§!«¥. =l ®o|| i§ 
4¥ e| 7|¥ 6¥£¥l Sl7|o| ¥ i 00 hH¥# ^7il ¥2¥ 1. 

¥a|Al ¥ ¥¥ Z12| ¥7|°| u|7|- ge| ¥¥0| i§ 

¥ ¥01# [[Hold |5j “7I¥ 5 /Ioo(¥ 2.5)hH ¥01x|7|| ¥¥. 

1856•¥oil ¥2¥ 2n¥-l ¥¥(Pogson’s formula)0|| °|S12 
S4 ¥¥(m)4 1°| ¥7|(/) Alo|2| ¥7||¥ ¥#4 m. 

m= —|- log 7+C (El, C¥ ¥¥) 

E1S 4A1I0IIA1 §¥¥ ¥715 SZL¥4 ¥4# oigsioi 

¥ S 4014 ¥¥4 *» LlEltd 4014. 


2BO 4# 


















SSS 7\S. | 




(1)5*=7 


2 i**a*?*Mah 

(1) logs 1 

(3) log, /3-log* ^ 


(2)logj,3+log„9 
(4) logioO.OOl 


3 

(l)log s 9/3+-|-l 0 g 3 3 

(3) log, A 


(2)2 log 2 3 —log 2 18 
(4) log 3 5-log 5 81 


4 -g*sLME» o)-g*M 4# iV21 a* 7*M 2)-. 

(1) log 3.09—A1 (2) log 6.15 =N 

(3) log IV—0.3365 (4) log N —0.6998 


5 37 773 413 HI 4 = ^zj-o) A« 7 l s-b 373 - 33 . 

•S=Alog/(fe-S=f=) 

k=\°i "II, #33 *1171 A o)| qitVxR-oj ^7 )*^sm^. 
o 2 



Q £a°l azl *J5! 
sn°i % 


0 S.J.o\ ^ MX- 
SI12| £S 


0 S.ILQ\ ^ 

£32J 3|2| 


0 Af-g-S.IL 

Aj- ag-is 


0 Af-g-SH 

-fefgSZLO] Sfg 


3 

SH| ^ZL°| SS4 U°| SS® OISSI-O) Al 

« SS§I D 4 5)4 44. 


S0|| (l)log 3 9/3+ylog 3 3 

=log 3 9/3+log 3 /3 
=log 3 (9/3x/3) 

=log 3 27=log 3 3 3 
3 log 3 3 3 

(2) 2 log 2 3^ log, 18=log 2 9 —log 2 18 
= log 2 -^-=log 2 -~ 

= log 2 2 _1 = — log 2 2 

= -l 


(3) log 9 y 


lQg3 l lQRsS- 1 

logs 9 logs 3 2 

= -log 3 3 1_ 

2 logs 3 2 


(4) logs 5-logs 81 


logs 5 logs 81 
log 3 3 logs 5 


logs 3 4 

logs 3 


= 4 logs 3 


= 4 


S/B/S 7|i 

1 

sai ss# v Atgsioi Lma 4= aiTd an 

MOII (1) x=log 5 7 
(2) ,r = logJ_ 2 

3 

2 

Shi ^n°| SSS oigsioi ^014 ^.zl°| 4D 4 
5)7i| sick 

M 0 || (1) log 3 1 = 0 

(2) log 27 3+log 27 9 = log 27 (3 x 9) =log 27 27 = 1 

(3) log 2 /3— log 2 J ^=log 2 (/3A J ^j = log 2 2 = 1 

(4) log 10 0.001 = logic ^Q"=logio 10 -3 

= -3log 10 10=-3 


4 

SHI o|gshoi #gsn2| 4i) 4 5)711 

S^l. 

S0|| (1)0.4900 

(2) 0.7889 

(3) 2.17 

(4) 5.01 

5 

shi oigaioi sHas 4 5)711 

ss. 

soil *=- 1-01 jl, #4^ Afl7l7l-^-^ nfl < 2)4 7>^S1 All 

7ll-x5^jl SLS 

y=-l-logz, 3 = logxolHS x = 10 3 =1000 

4-hH 4§L4 44-4 4 4 4 1000 °14. 


W. *14^1 g~L 2B 1 

























S/El/B 7|S 

1 

=H| □|X|4‘2] 4W 

4 Si 711 SIB. 

eon (l)snfil ^S]6)1 £)«H 

z = 9f=(3 2 )i=3 3 =27 
(2) S.ZL2] 4*M logs x=2 _1 =y 

x = 3^=/3 

2 

=I| °J4 £J4°| □h^A|7|t §4* 

bh 4 swi m. 

#om og)>o, (^) 4 =i^l ji, (B 4 )>o° 1 -H- 5 . 

x-2>0, x-2+l°]3-, -x 2 +6x-5>0 

x>2, x43°l51, l<x<5 

^zlS] it-°l ^tI 

■tr 4 0 14'. 

3 

=ai ^a°| 4CHtl ^xio|| im 4°^ 
4E1 L J 4 Si711 m. 


SBB 7|g | 


[SIS p .2 


1 -a=r i®i a* ^*h^. 

(1) log, x~ 3 (2) log, (log, x) = — 1 


2 log,-, (-x ! +6x- 5)3 &o| 


3 log, 3 =a, log, 7=b^JL & m, c)~g-g- a, hS. i+SKH2h 


(Dlog,y 
(3) log, 7 


(2)log, s /63 
(4) log, 21 


© 3J2| £21 
sa2| * 


© -Saul azi *J5J 
S=L2| * 


© £a°i aj!h *J5J 
g-l °1 £114 °J°J 3si 


4 T^§-^-§- sMBf. Q S.ZL9\ 1 £4 ^ 

sn°| £§| 

(1) 3 log, s /l2+log, | 

(2) 2 log, 3/2 - log, -Jir + -E log, 216 

(3) log, 12-log, -| 

(4) logi. 16+log 3 48 


5 


±* °1£*M 1.05*21 a* a-*fe 3|S»M. □ SMI OJ-OJ- 




1.05*2) a-i-T^W SM SM 1.05*21 Wsa log 1.05*4- ifiMrl}. 

-S-g-sosoM log 1.05= 1 | °l°a 

log 1.05"= log 1.05= 1 | 

xJ-^^asol|xl log = 0.8482°|-°£ 1.05"-£- of 7.05SJ4- H 4 1 

sw. 


© 

xhg .e-io[ sja 


#o|| (1) logs y=log 5 7-logs 3=6-a 

(2) logs ^63=y log 5 (3 2 x 7 ) =y (2 logs 3+logs 7) 

2 , 1 u 

=y«+y6 


(3) logs 7 = 

(4) log 7 21 


logs 7 = b 
logs 3 a 

_ logs 21 = log 5 (3 x 7) 
" logs 7 logs 7 


logs 3+logs 7 

logs 7 


a_ 

b 


+ 1 


4 

=s| ^n°| 0|g3l^ ^CHB 4S m*z\ m 4 Si 

711 514 

#0|| (1)3 logs ^l2 + log 2 y = log z (iyi2) 3 + log z y 

=log z (l2x^=l ogz 16 

= log z 2 4 =4 log z 2 

= 4 


(2) 2 logs 3/2- logs iy+y logs 216 

= log 3 18-logs ^+log 3 6 = log 3 (l8 x 
=log 3 3 6 =6 logs 3 = 6 
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C = log 4 8 = logs’ 2'= | log 2 2=y 
°]E.3, B=C>Ao]t\. 0@ 


10 

Sal ^ZL°| 0|g§10i ^ZL°| StS ^ 

o|£i CHS- 4E^ 4 01711 SICK 

soil log /3T4=log 31.4 2 '=y log 31.4 
=-l-log( 3.14X10) 
=y(log 3.14+log 10) 

=y («+l) 


sal szl°| o|g^o| 4|S stEtel 1 


fO| | y log 3 2 —log 3 /6 + log 3 /3 

= log 3 2/2 -log 3 (/2 x /3 ) + log 3 /3 


si *!■ ^ pi7ii a 


All ew. 


, 2/2x/3 , 

=1 «W =I ® 2 


0 


8 

sal szl°| 0 ISS 1 O 1 ^zl°| Sts ^OIE! S*H>II 
edit ^ 21 Ai| 5)4. 

SO|| log 5 /24=log 5 (2 3 x3)i 

=log 5 2^+logs 3^ 

=y logs 2+y logs 3 

= \ a+ \ b= ^2^ 
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